I / I 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-3271 38 

(43)Date of publication of application : 15.11.2002 



(51)Int.CI. 




C09D 11/00 
B41J 2/01 
B41M 5/00 
C09C 3/10 




(21)Application number : 


: 2001-134284 


(71)Applicant : 


: SEIKO EPSON CORP 


(22)Date of filing : 


01.05.2001 


(72)Inventor : 


YATAKE MASAHIRO 






MIYABAYASHI TOSHIYUKI 



(54) INK SET FOR INK JET RECORDING AND METHOD FOR INK JET RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink for ink jet recording, printable to any media such as plain 
paper, mat coated paper and gloss paper, free from color mixing trouble, enabling the printing with 
sufficient color development and having excellent ejection stability, storage stability, water resistance, 
gas resistance and light resistance and provide an ink jet recording apparatus. 

SOLUTION: The ink set for ink jet recording is provided with at least a black ink and an ink other than 
black color, provided that pigments are used as the coloring materials of the inks, the coloring material 
of the black ink is carbon black and/or pigment dispersed in water in the absence of a dispersing agent 
and encapsulated with a polymer, the coloring material of the ink other than black color is a pigment 
encapsulated with a polymer and the ionicity of the coloring material for the black ink is different from 
that of the coloring material for the ink other than black color. The method for the ink jet recording is 
characterized, in the case of using a black ink dispersed in the absence of a dispersing agent, by the 
use of mainly the black ink when the printing medium is a plain paper and mainly a composite black color 
developed by the inks other than black color when the medium is a gloss paper or mat coated paper. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink set for ink jet record which comes to have black ink and ink other 
than black at least Use a pigment for color material and the coloring agent which 
included the carbon black and/or carbon black which were distributed without the 
dispersant by water by the polymer is used for this black ink The ink set for ink jet 
record characterized by the ionicity of the coloring agent which uses a pigment for this 
black ink, using the coloring agent included by the polymer, and the coloring agent used 
for ink other than this black differing in ink other than this black 
[Claim 2] The ink set for ink jet record according to claim 1 characterized by for 
carbon black being able to distribute [ said black ink ] in water by the cationic radical, 
and ink other than said black enabling distribution of pigments other than this black by 
the anionic radical at water. 

[Claim 3] The ink set for ink jet record according to claim 1 characterized by for 
carbon black being able to distribute [ said black ink ] in water by the anionic radical, 
and ink other than said black enabling distribution of pigments other than this black by 
the cationic radical at water. 

[Claim 4] The ink set for ink jet record according to claim 2 or 3 said whose anionic 
radicals are a carboxyl group, a sulfonic group, a phosphate group, and/ or a boric acid 
radical and said whose cationic radical is a quarternary-ammonium-salt radical. 
[Claim 5] Each of said black ink and ink other than said black contains water at least 
At least one side among said black ink and ink other than said black An acetylene 
glycol and/or an acetylene alcohol system surfactant, The diethylene-glycol monobutyl 
ether, the triethylene glycol monobutyl ether, The propylene glycol monobutyl ether, 
the dipropylene glycol monobutyl ether, The ink set for ink jet record according to 
claim 1 to 4 characterized by containing the matter which consists of one or more 
sorts chosen from the compound shown by 1 and 2~alkylene glycol and/or the formula 
(1) which may branch. 
Formula (1) 

[-izing 1] RO-(EP) n-MR: — the average in the repeat n:molecule of the alkyl group of 
carbon numbers 4-10, a cycloalkyl radical, a phenyl group, a phenyl alkyl group, a 
naphthyl group O:oxygen EP:ethyleneoxy radical, and/or a propyleneoxy radical — it is 
— a 1-30M:hydrogen atom, a sulfonate, phosphate, and/or borate [claim 6] The ink set 
for ink jet record according to claim 5 characterized by the addition of the compound 
shown by said acetylene glycol and/or acetylene alcohol system surface-active-agent, 
diethylene-glycol monobutyl ether, triethylene glycol monobutyl ether, propylene glycol 
monobutyl ether, dipropylene glycol monobutyl ether, 1, and 2-alkylene^ glycol and/or 
the formula (1) being 30% or less more than 0.5 % of the weight (shown"%" hereafter). 
[Claim 7] The ink set for ink jet record according to claim 5 or 6 characterized by the 
addition of said acetylene glycol and/or an acetylene alcohol system surfactant being 
0.1 - 5%. 

[Claim 8] The ink set for ink jet record according to claim 5 to 7 characterized by 
coincidence coming to add one or more sorts chosen from the compound shown by 
said acetylene glycol and/or an acetylene alcohol system surface active agent and the 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, the 
propylene glycol monobutyl ether, the dipropylene glycol monobutyl ether, 1 that may 
branch, 2-alkylene glycol, and/or the formula (1). 

[Claim 9] The ink set for ink jet record according to claim 5 to 8 characterized by one 
or more sorts of additions chosen from the compound in which the addition of said 
acetylene glycol and/or an acetylene alcohol system surface active agent is 0.1 - 0.5%, 
and is shown by the diethylene-glycol monobutyl ether, the triethylene glycol 
monobutyl ether, the propylene glycol monobutyl ether, the dipropylene glycol 



monobutyl ether, 1 that may branch, 2-alkylene glycol, and/or the formula (1) being 1% 
or more. 

[Claim 10] The ink set for ink jet record according to claim 1 to 9 characterized by 
using as a principal component one or more sorts chosen from the group which the 
polymer which includes said pigment becomes from polyacrylic ester, a styrene- 
acrylic-acid copolymer, polystyrene, polyester, a polyamide, polyimide, a silicon- 
containing polymer, and a sulfur-containing polymer. 

[Claim 11] The ink set for ink jet record according to claim 1 to 10 characterized by 
being created by the thing and/or phase inversion emulsification whose coloring agent 
which included said pigment by the polymer included this pigment with the copolymer 
of the dispersant and copolymeric monomer which have a polymerization nature 
machine at least. 

[Claim 12] The coloring agent which included said pigment by the polymer is an ink set 
for ink jet record according to claim 1 to 1 1 characterized by carrying out an emulsion 
polymerization underwater using this dispersant, the monomer which can be 
copolymerized, and a polymerization initiator after distributing this pigment with the 
dispersant which has a polymerization nature machine. 

[Claim 13] The ink set for ink jet record according to claim 5 to 12 characterized by 
being said 1 which may branch, 1 to which carbon numbers 4-10 may branch [ 2- 
aikylene glycol 1 and 2-alkylene glycol, and an addition being 10% or less. 
[Claim 14] The ink set for ink jet record according to claim 5 to 13 characterized by 
being said 1 which may branch, 1 to which 2-alkylene glycol may branch, 2-pentanediol 
and/or 1 which may branch, and 2-hexandiol. 

[Claim 15] The ink set for ink jet record according to claim 5 to 14 characterized by 
for the addition of said acetylene glycol and/or an acetylene alcohol system surfactant 
being 0.1% or more, and the ratios (what only indicated to be a ratio below showing the 
weight ratio of an addition) of an addition with said 1 which may branch, and 2-alkylene 
glycol being 1:0 - 1:10. 

[Claim 16] The ink set for ink jet record according to claim 5 to 15 characterized by 
including said propylene glycol monobutyl ether and/or the dipropylene glycol 
monobutyl ether 10% or less. 

[Claim 17] The ink set for ink jet record according to claim 5 to 16 characterized by 
the ratios of said acetylene glycol and/or an acetylene alcohol system surface active 
agent, the propylene glycol monobutyl ether, and/or the dipropylene glycol monobutyl 
ether being 1:0-1:10. 

[Claim 18] The ink set for ink jet record according to claim 5 to 17 characterized by 
including said diethylene-glycol monobutyl ether and/or the triethylene glycol 
monobutyl ether 20% or less. 

[Claim 19] The ink set for ink jet record according to claim 5 to 18 characterized by 
for the addition of said acetylene glycol and/or an acetylene alcohol system surface 
active agent being 0.1% or more, and ratios with ethylene glycol monobutyl ether 
and/or the triethylene glycol monobutyl ether being 1:0-1:10. 

[Claim 20] The ink set for ink jet record according to claim 5 to 19 characterized by 
including the compound shown by said formula (1) 10% or less. 

[Claim 21] The ink set for ink jet record according to claim 5 to 20 characterized by 
ratios with the compound in which the addition of said acetylene glycol and/ or an 
acetylene alcohol system surfactant is 0.1% or more, and is shown by the formula (1) 
being 1:0 - 1:10. 

[Claim 22] The ink jet record approach that it is the ink jet record approach using the 
black ink distributed without said dispersant, and a medium is characterized by printing 
black mainly using this black ink at the time of a regular paper, and printing the black 
of composite black mainly using ink other than this black at the time of glossy paper 
and mat paper. 



o/o 



1/16 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink set for ink jet record and the 
ink jet record approach of a high quality of printed character being obtained to a 
regular paper, mat paper, or glossy paper, and excelling in preservation stability. 
[0002] 

[Description of the Prior Art] Inkjet record is the approach of recording discharge, an 
alphabetic character, and a graphic form for ink on a recorded body surface as a 
globule from a detailed nozzle. An electrical signal is changed into a machine signal, 
using an electrostriction component as an ink jet recording method. How to breathe 
out intermittently the ink stored in the nozzle head part, and record an alphabetic 
character and a notation on a recorded body surface, The part very near a part for a 
discharge part is quickly heated for the ink stored in the nozzle head part, a bubble is 
generated, it breathes out intermittently by cubical expansion with the bubble, and the 
approach of recording an alphabetic character and a notation on a recorded body 
surface etc. is put in practical use. 

[0003] Properties, like the color which adjoined each other in printing of multicolor 
systems, such as that the ink used for such ink jet record does not have a blot in 
printing to the paper which is the recorded body, that drying is good, that it is printable 
to homogeneity in various recorded body surfaces, and color printing, is not mixed are 
demanded. Moreover, even if it uses mat paper and glossy paper, the same property is 
demanded, and to be printable by using one printer for these media is demanded. 
[0004] In conventional ink, many of ink especially using a pigment is mainly suppressing 
permeability, the wetting of ink to a paper front face is stopped, and examination which 
secures a quality of printed character is made and put in practical use by stopping an 
ink droplet near the paper front face. 

[0005] However, the technical problem that the color which adjoined each other in 
printing of multicolor systems, such as color printing, will carry out color mixture 
occurs. In order to solve such a technical problem, to reduce bleeding etc. by 
preparing the solution of the poly allylamine independently and making it react, as it is 
in raising the permeability to the paper of ink in the case of the ink using a color, 
JP,07-266689,A, JP,08-267903,A, etc. is tried. 

[0006] moreover, as an approach of covering the front face of a coloring matter with a 
macromolecule As ink used for an ink jet printer, as it is in JP,62-95366,A As it is in 
the approach and JP,1-170672,A using the microcapsule which connoted color ink As 
it is in the approach and JP,5-39447,A using the coloring matter which the solvent 
insoluble in water was made to dissolve or distribute coloring matter, and emulsified 
this underwater with the surfactant and which microencapsulated How to 
microencapsulate water and the endocyst object which made the water-soluble 
solvent list dissolve or distribute a sublimabiiity disperse dye to at least one sort of 
polyester, and use it for recording ink, At JP,6~313141,A, the approach by the phase 
inversion emulsification reaction or the **** method is examined by the ink 
constituent which consists of a colored emulsion-polymerization particle and an 
aquosity ingredient, and JP,10-140065,A. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the thing using a color like before 
is inferior to a pigment in a water resisting property, lightfastness, or gas-proof nature. 
Furthermore, although a water resisting property, lightfastness, and preservation 
stability improve to some extent when the pigment distributed with the usual 
dispersant is used An acetylene glycol and/or an acetylene alcohol system surfactant 
which are used by this invention, The diethylene-glycol monobutyl ether, the 



triethyiene glycol monobutyl ether, The propylene glycol monobutyl ether, the 
dipropylene glycol monobutyl ether, If the matter which consists of one or more sorts 
chosen from the compound shown by 1 and 2-alkylene glycol and/or the formula (1) is 
used, long-term preservation stability will not be acquired. It had the technical problem 
that the remelting nature of ink is bad, and recording ink dried near the nozzle tip of a 
printer, and it became easy to get it blocked. 

[0008] Moreover, by the approach by distribution by the usual dispersant, by the 
matter which consists of one or more sorts chosen from the compound shown by 
acetylene glycol and/or acetylene alcohol system surface active agent, diethylene- 
glycol monobutyl ether, triethyiene glycol monobutyl ether, propylene glycol monobutyl 
ether, dipropylene glycol monobutyl ether, 1, and 2-alkylene glycol, and/or the formula 
(1), the adsorption-and-desorption reaction of a dispersant occurs, an addition is 
restricted, and sufficient quality of printed character is hard to be obtained. [ which 
can be used by this invention ] Moreover, the suspended matter of a dispersant 
remains into an ink system, and a dispersant will not fully contribute to pigment- 
content powder, but the pigment distributed with such a dispersant will separate from 
a pigment, and will become what has high viscosity. If viscosity becomes high, the 
addition of color material, such as a pigment, will especially be restricted and sufficient 
image quality will not be acquired in a regular paper. 

[0009] Then, it solves such a technical problem, media, such as a regular paper, mat 
paper, and glossy paper, are not chosen, but it is hard to produce color mixture, and 
printing with sufficient coloring is possible for this invention, and the place made into 
the purpose has it in the place which offers the ink for ink jet record and the ink jet 
recording device which are further excellent in regurgitation stability, preservation 
stability, a water resisting property, gas-proof nature, and lightfastness. 
[0010] . 
[Means for Solving the Problem] In the ink set for ink jet record whose ink set for ink 
jet record of this invention comes to have black ink and ink other than black at least 
The coloring agent which used the pigment for color material and included the carbon 
black and/or the pigment which were distributed without the dispersant by water by 
the polymer in the black ink, It is characterized by the ionicity of the coloring agent 
which uses a pigment for the black ink using the coloring agent included by the 
polymer, and the coloring agent used for ink other than the black differing in ink other 
than the black 

[0011] Moreover, the ink jet record approach of this invention is characterized by 
being mainly the black of the composite black in ink other than the black mainly using 
the black ink at the time of glossy paper and mat paper, when using the black ink 
distributed without said dispersant, and a medium is a regular paper. 
[0012] 

[Embodiment of the Invention] coloring **** with them — in view of properties, such 
as excelling in being things, that it is printable to homogeneity in all recorded body 
surfaces, color enhancement, scuff resistance, regurgitation stability, and preservation 
Tokiyasu quality, being demanded, it is based on the result examined wholeheartedly. 
[ there are few blots of printing in things and a regular paper with drying / of printing / 
sufficient / the ink for ink jet record by this invention /, and sufficient ] 
[0013] In the ink set for ink jet record whose ink set for ink jet record of this invention 
comes to have black ink and ink other than black at least The coloring agent which 
used the pigment for color material and included the carbon black and/or the pigment 
which were distributed without the dispersant by water by the polymer in the black ink, 
It is characterized by the ionicity of the coloring agent which uses a pigment for the 
black ink using the coloring agent included by the polymer, and the coloring agent used 
for ink other than the black differing in ink other than the black. 
[0014] Moreover, carbon black can distribute [ the above-mentioned black ink ] in 



water by the cationic radical, and it is characterized by ink other than the above- 
mentioned black enabling distribution of pigments other than the black by the anionic 
radical at water. Or it is reverse, and carbon black can distribute [ the above- 
mentioned black ink ] in water by the anionic radical, and it is characterized by the 
thing [ that ink other than the above-mentioned black enables distribution of pigments 
other than the black by the cationic radical at water ]. Thus, by differing in ionicity, the 
color mixture of black and colors other than black is reduced. Usually, the color 
mixture of black and colors other than black becomes a problem most. And the above- 
mentioned anionic radicals are a carboxyl group, a sulfonic group, a phosphate group, 
and/or a boric acid radical, and said cationic radical is a quarternary-ammonium-salt 
radical. 

[0015] Moreover, the ink jet record approach of this invention is characterized by 
being mainly the black of the composite black in ink other than the black mainly using 
the black ink at the time of glossy paper and mat paper, when using the black ink 
distributed without said dispersant, and a medium is a regular paper. 
[0016] Although the carbon black distributed without the above-mentioned dispersant 
by water usually has the depth of shade in the paper and scuff resistance can also be 
secured, in the exclusive paper like glossy paper or OHP paper, scuff resistance is not 
good. Therefore, it is desirable to use for a regular paper the carbon black mainly 
distributed without the dispersant by water. Moreover, when the above-mentioned 
pigment is created by the coloring agent and phase inversion emulsification which were 
included by the polymer, coloring and scuff resistance of glossy paper, OHP paper, etc. 
chiefly sufficient in a form can be obtained. However, usually black concentration in 
the paper is not the remainder. Moreover, in the ink distributed with a dispersant like 
before, since viscosity becomes high, an addition is restricted, and sufficient coloring is 
not obtained. Therefore, scuff resistance and color enhancement are realizable for 
coincidence by mainly using the composite black in ink other than the black at the 
time of glossy paper and OHP paper. It means that it is 50% or more which is being 
expressed as it is main here. 

[0017] It is the coloring agent which included the carbon black and/or carbon black by 
which the above-mentioned black ink was distributed without the above-mentioned 
dispersant by water by the polymer. The coloring agent with which ink other than the 
above-mentioned black included the pigment by the polymer is used. All contain water 
at least. Among said black ink and ink other than said black at least one side An 
acetylene glycol and/or an acetylene alcohol system surfactant, The diethylene-glycol 
monobutyl ether, the triethylene glycol monobutyl ether, It is characterized by 
containing the matter which consists of one or more sorts chosen from the compound 
shown by the propylene glycol monobutyl ether, the dipropylene glycol monobutyl 
ether, 1 that may branch, 2-alkylene glycol, and/or the formula (1). 
[0018] Here, although at least one side adds the above-mentioned compound, when 
not adding both, the color mixture of colors other than black and black cannot be 
reduced. 

[0019] Although R is the alkyl group, the cycloalkyl radical, the phenyl group, phenyl 
alkyl group, and naphthyl group of carbon numbers 4-10 in a formula (1), permeability is 
not acquired for a carbon number or less by three. If a carbon number exceeds 10, 
molecular weight will become large, and the technical problem that the viscosity of a 
system tends to increase occurs. Moreover, when the front face of a nozzle is given a 
water-repellent finish using the head which makes ink breathe out especially using an 
electrostriction component, the regurgitation will tend to become unstable if 10 is 
exceeded. Therefore, although R is carbon numbers 4-10, it is 4-8 preferably, n is the 
average in a molecule and is 1-30. Since average molecular weight will become large if 
generating of a bubble increases, and it is hard coming to use it as ink for ink jet 
record and 30 is exceeded when n exceeds 30 and it is especially the repeat of 



ethyleneoxy, considering an addition, the improvement effectiveness in a quality of 
printed character is low, and the evil of viscosity rising conversely comes out. M is a 
hydrogen atom, a sulfonate, phosphate, and/or borate, when enabling distribution of a 
pigment in water by the anionic radical, and when enabling distribution of a pigment by 
the cationic radical at water, it is a hydrogen atom and/or quarternary ammonium salt. 
The counter ion in the case of enabling distribution of a pigment in water by the 
anionic radical except a hydrogen atom Sodium, It can use as alkanolamine salts, such 
as alkali-metal salts, such as a potassium and a lithium, ammonium salt, 
triethanolamine, and tripropanolamine, etc. The counter ion in the case of enabling 
distribution of a pigment in water by the cationic radical A chlorine ion, Fluorine ion, 
bromine ion, iodine ion, sulfate ion, sulfite ion, Nitrate ion, nitrite ion, a hypochlorite, 
chlorous-acid ion, chloric-acid ion, There are perchloric acid ion, acetic-acid ion, 
propionic-acid ion, butanoic acid ion, benzoic-acid ion, phenylacetic-acid ion, 
cyclohexyl carboxylic-acid ion, benzenesulfonic acid ion, toluenesulfonic acid (alt.** 
Para, meta) ion, etc. 

[0020] By using the matter which consists of one or more sorts chosen from the 
compound shown by an acetylene glycol and/or an acetylene alcohol system surface 
active agent, the diethylene-glycol monobutyl ether, the triethylene glycol monobutyl 
ether, the propylene glycol monobutyl ether, the dipropylene glycol monobutyl ether, 1 
that may branch, 2-alkylene glycol, and/or the formula (1), a regular paper, the blot 
when using a form chiefly, and printing unevenness decrease, and a quality of printed 
character becomes good. 

[0021] The addition of the compound shown by an acetylene glycol and/ or an 
acetylene alcohol system surface active agent, the diethylene-glycol monobutyl ether, 
the triethylene glycol monobutyl ether, the propylene glycol monobutyl ether, the 
dipropylene glycol monobutyl ether, 1 that may branch, above-mentioned 2-alkylene 
glycol, and/or an above-mentioned formula (1) is characterized by being 30% or less 
0.5% or more. At less than 0.5%, the effectiveness of permeability is low and a quality of 
printed character does not improve. If it exceeds 30%, even if it will be hard coming for 
a viscosity rise to use and will add more than it, there is no effectiveness of the 
improvement in a quality of printed character. It is 15% or less more than per % more 
preferably. 

[0022] It is characterized by including an above-mentioned acetylene glycol and/or an 
above-mentioned acetylene alcohol system surfactant 5% or less. When it exceeds 5%, 
the effectiveness of a quality of printed character is leveling off, even if it adds, 
viscosity is hard coming to use, going up, ink becomes easy to adhere at the tip of a 
head, and printing turbulence-comes to be easy. A more desirable addition is 0.1 - 2%. 
[0023] Moreover, it is characterized by adding to coincidence one or more sorts 
chosen from the compound shown at least by above-mentioned acetylene glycol 
and/or acetylene alcohol system surface-active-agent and the diethylene-glycol 
monobutyl ether, triethylene glycol monobutyl ether, propylene glycol monobutyl ether, 
dipropylene glycol monobutyl ether, 1, and 2-alkylene glycol and/or an above- 
mentioned formula (1). As for one or more sorts chosen from the compound shown by 
an acetylene glycol and/or an acetylene alcohol system surface active agent and the 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, the 
propylene glycol monobutyl ether, the dipropylene glycol monobutyl ether, 1 that may 
branch, 2-alkylene glycol, and/or the formula (1), the quality of printed character of 
direction used for coincidence improves more. 

[0024] When an above-mentioned acetylene glycol and/or an above-mentioned 
acetylene alcohol system surface active agent are 0.5% or less, one or more sorts 
chosen from the compound shown by the diethylene-glycol monobutyl ether, the 
triethylene glycol monobutyl ether, the propylene glycol monobutyl ether, the 
dipropylene glycol monobutyl ether, 1 that may branch, 2-alkylene glycol, and/or the 



D/ ID 



formula (1) are characterized by being 1% or more. An acetylene glycol and/or an 
acetylene alcohol system surfactant are little, and effective in raising permeability. 
Therefore, as for one or more sorts chosen from the compound in which it is shown by 
the diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, the 
propylene glycol monobutyl ether, the dipropylene glycol monobutyl ether, 1 that may 
branch, 2-alkylene glycol, and/or the formula (1) at the time of 0.5% or less, it is 
desirable from a viewpoint of the improvement in a quality of printed character that it 
is 1% or more. 

[0025] The polymer which includes the above-mentioned pigment is polyacrylic ester, 
a styrene-acrylic-acid copolymer, polystyrene, polyester, a polyamide, polyimide, and a 
silicon-containing polymer. It is characterized by using as a principal component one or 
more sorts chosen from the group which consists of a sulfur-containing polymer. The 
matter which consists of one or more sorts chosen from the compound shown by the 
acetylene glycol and/or acetylene alcohol system surface active agent which are used 
by this invention, the diethylene-glycol monobutyl ether, the triethylene glycol 
monobutyl ether, the propylene glycol monobutyl ether, the dipropylene glycol 
monobutyl ether, 1 that may branch, 2-alkylene glycol, and/or the formula (1) tends to 
produce the phenomenon in which printing is confused with the dispersant from which 
it was desorbed in order to cause the dispersant used for the usual dispersant 
distribution, and an adsorption-and-desorption reaction However, since the polymer 
includes the coloring agent in stability if the above-mentioned polymer is used, it is 
desirable to a lifting in adsorption and desorption at that of a pile. 
[0026] The coloring agent which included the above-mentioned pigment by the 
polymer is characterized by including this pigment and/or a color with the copolymer 
of the dispersant and copolymeric monomer which have a polymerization nature 
machine at least. Here, the dispersant which has a polymerization nature machine has 
a hydrophobic group, a hydrophilic group, and a polymerization nature machine at least, 
and a polymerization nature machine is an acryloyl radical, a methacryloyl radical, an 
allyl group, or a vinyl group, and turns into a chestnut roil radical, a methacryloyl 
radical, an allyl group, or a vinyl group the same [ a copolymeric radical ]. 
[0027] Since it is more desirable from a viewpoint of the stability of blinding or the 
regurgitation for particle size to have gathered comparatively as ink for Inkjet record, 
as for the coloring agent which included the pigment by the polymer, being 
manufactured according to an emulsion polymerization is desirable. A polymer 
Moreover, polyacrylic ester, a styrene-acrylic-acid copolymer, Since one or more sorts 
chosen from the group which consists of polystyrene, polyester, a polyamide, 
polyimide, a silicon-containing polymer, and a sulfur-containing polymer are used as a 
principal component The acetylene glycol and/or acetylene alcohol system surfactant 
it is supposed that it may become a strong polymer and this invention is sufficient, 
Since it does not deform by addition of the matter which consists of glycol ether 
and/or 1 which may branch, and one or more sorts chosen from 2-alkylene glycol, 
either but is moreover easy to obtain a uniform particle size, it is desirable. 
[0028] When using the above-mentioned pigment, the coloring agent which included 
the pigment by the polymer is characterized by carrying out an emulsion 
polymerization underwater using the monomer and polymerization initiator in which the 
dispersant and copolymerization are possible, after distributing the pigment with the 
dispersant which has a polymerization nature machine. The coloring agent which 
included the pigment by the polymer can be obtained by performing an emulsion 
polymerization underwater under existence of this dispersant the monomer which can 
be copolymerized, and a polymerization initiator, after distributing a pigment with the 
dispersant which has a polymerization nature vinyl group, an allyl group, an acryloyl 
radical, or a methacryloyl radical. 

[0029] Since an underwater emulsion polymerization can carry out distribution to 
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stability as the approach of a radical polymerization, it is desirable. In that case, one or 
more sorts chosen from a radical polymerization initiator and (meta) an acrylic 
monomer, an allyl compound system monomer, and styrene and the method of 
performing the emulsion polymerization which generates a radical with heating if 
needed in the system of reaction using an emulsifier, a chain transfer agent, a reaction 
halt agent, a catalyst, etc. are desirable. 

[0030] It is 1 to which the above-mentioned may branch, 1 to which carbon numbers 
4-10 may branch [ 2-alkylene glycol I and 2-alkylene glycol, and is characterized by 
an addition being 15% or less. The effectiveness of improvement in permeability has 
[ three or less thing ] a low carbon number in 1 which may branch, and 2-alkylene 
glycol. Since water solubility is low when a carbon number exceeds 15, for water- 
soluble ink like this invention, it will be hard to use it, and it will be necessary to 
introduce water-soluble radicals, such as structure which added ethyleneoxy, and a 
sulfonic group, a phosphate group. When a carbon number is four or more, the 
structure which introduced such a water-soluble radical is also available, and when it 
does so, a carbon number should just be 30 or less. And as for an addition, it is 
desirable that it is 15% or less. Since there will be no effectiveness of the improvement 
in a quality of printed character and viscosity will increase conversely even if 
permeability is also reaching the ceiling and it adds it more than it if it exceeds 15%, it 
is hard coming to use it. 

[0031] And it is 1 to which the above-mentioned may branch, 1 to which 2-alkylene 
glycol may branch, 2-pentanediol (1, 2-PD) and/or 1 which may branch, and 2- 
hexandiol (1, 2-HD), and when the above-mentioned acetylene glycol and/or the 
addition of an acetylene alcohol system surfactant are 0.5% or more, it is characterized 
by ratios with 1 and 2-alkylene glycol to which the above-mentioned may branch being 
1:0-1:10. It uses as it is as 1 which may branch, and 2-alkylene glycol, and 1 which 
may branch, 2-pentanediol and/or 1 which may branch, and 2-hexandiol have high 
effectiveness. 3 - 15% of 1 and 2-pentanediol which may branch is desirable. Since the 
effectiveness of improvement in permeability is low, and water solubility is low when a 
carbon number exceeds 15%, for water-soluble ink like this invention, it is hard to use 
less than 3% of thing. 0.5 - 10% of 1 and 2-hexandiol which may branch is desirable. 
Since the effectiveness of improvement in permeability is low, and water solubility is 
low when a carbon number exceeds 10, for water-soluble ink like this invention, it is 
hard to use less than 0.5% of thing. If between 1:0-1:10 has a desirable ratio with the 1 
which may branch, and 2-alkylene glycol from a viewpoint of a quality of printed 
character when the above-mentioned acetylene glycol and/or the addition of an 
acetylene alcohol system surfactant are 0.5% or more, and 1 and 2-alkylene glycol 
which may branch exceeds 1 0 times of an acetylene glycol and/ or an acetylene 
alcohol system surfactant, the improvement effectiveness of a quality of printed 
character is leveling off, and even if it adds more than it, effectiveness will be low and 
will produce the evil of a viscosity rise conversely. 

[0032] It is characterized by the addition of the above-mentioned propylene glycol 
monobutyl ether (PGmBE) and/or the dipropylene glycol monobutyl ether (DPGmBE) 
being 10% or less. As need level of permeability, 10% or less of addition is desirable. 
When it exceeds 10%, the effectiveness of the improvement in a quality of printed 
character is leveling off, and the evil of a viscosity rise and addition of the dissolution 
assistant by water solubility being low are conversely needed. It is 0.5 - 5% more 
preferably. 

[0033] moreover When the above-mentioned acetylene glycol and/or the addition of 
an acetylene alcohol system surfactant are 0.5% or more It is desirable from a 
viewpoint of a quality of printed character that ratios with the propylene glycol 
monobutyl ether of ****** and/or the dipropylene glycol monobutyl ether are 1:0 - 
1:10. If the propylene glycol monobutyl ether and/or the dipropylene glycol monobutyl 
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ether exceed 10 times of an acetylene glycol and/or an acetylene alcohol system 
surfactant, even if the improvement effectiveness of a quality of printed character will 
be reaching the ceiling and it will add more than it It turns up and the evil of a 
viscosity rise is produced. 

[0034] It is characterized by including the above-mentioned diethylene-glycol 
monobutyl ether (DEGmBE) and/or the above-mentioned triethylene glycol monobutyl 
ether (TEGmBE) 20% or less. As need level of permeability, 20% or less of addition is 
desirable. If it exceeds 20%, the effectiveness of the improvement in a quality of 
printed character will be leveling off, and the evil of a viscosity rise will arise 
conversely. It is 0.5 - 10% more preferably. 

[0035] Moreover, when the above-mentioned acetylene glycol and/or the addition of 
an acetylene alcohol system surface active agent are 0.5% or more, it is characterized 
by ratios with the diethylene-glycol monobutyl ether and/or the triethylene glycol 
monobutyl ether being 1:0-1:10. It is desirable from a viewpoint of a quality of printed 
character to add from 1:0 [ 0% ], i.e., an addition, to 10 times of 1:10, i.e., an acetylene 
glycol, and/or an acetylene alcohol system surfactant. Although the diethylene-glycol 
monobutyl ether and/or the triethylene glycol monobutyl ether are useful to 
improvement in raising the solubility of the surfactant of an acetylene glycol and/or an 
acetylene alcohol system, and a quality of printed character, since those effectiveness 
is reaching the ceiling, it is hard coming to use them with the addition exceeding 10 
times as an object for ink jets. 

[0036] It is characterized by including the compound shown by the above-mentioned 
formula (1) 10% or less. As need level of permeability, 10% or less of addition is 
desirable. If it exceeds 10%, the effectiveness of the improvement in a quality of 
printed character will be leveling off, and the evil of a viscosity rise will arise 
conversely. It is 0.5 - 7% more preferably. 

[0037] And when the above-mentioned acetylene glycol and/or the addition of an 
acetylene alcohol system surfactant are 0.5% or more, it is characterized by ratios with 
the compound shown by the formula (1) being 1:0 - 1:10. It is desirable from a 
viewpoint of a quality of printed character to add from 1:0 [ 0% ], i.e., an addition, to 10 
times of 1:10, i.e., an acetylene glycol, and/or an acetylene alcohol system surfactant. 
Although the compound shown by the formula (1) is useful to improvement in raising 
the solubility of the surfactant of an acetylene glycol and/or an acetylene alcohol 
system, and a quality of printed character, since those effectiveness is reaching the 
ceiling, it is hard coming to use it with the addition exceeding 10 times as an object for 
ink jets. 

[0038] moreover, as a pigment which is the coloring agent of the above-mentioned ink 
for ink jet record An organic pigment, an inorganic pigment, etc. are mentioned. As an 
object for black ink Carbon black (C. I. pigment black 7), such as furnace black, lamp 
black, acetylene black, and channel black Or metals, such as a copper acid ghost, a 
ferric acid ghost (C. I. pigment black 11), and titanium oxide Although organic pigments, 
such as aniline black (C. I. pigment black 1), are mentioned, the carbon black to which 
specific gravity cannot sediment easily underwater comparatively low as an object for 
ink jets is desirable. As an object for colors, furthermore, the C.I. pigment yellow 1 
(fast yellow G), 3, 12 (Diarylide Yellow AAA), 13, 14, 17, 24, 34, 35, 37, 42 (Synthetic 
Ochre), 53, 55, 74, 81, 83 (Diarylide Yellow HR), 95, 97, 98, 100, 101, 104, 108, 109, 110, 
117, 120, 128, 138, 153, the C.I. pigment red 1, 2, 3, 5, 17, and 22 (brilliant fast scarlet), 
23, 31, 38, 48:2 (Permanent Red 2B (Ba)), 48:2 (Permanent Red 2B (calcium)) 48:3 
(Permanent Red 2B (Sr)), 48:4 (Permanent Red 2B (Mn)), 49:1, 52:2, 53:1, 57:1 (brilliant 
carmine 6B), 60:1, 63:1, 63:2, 64:1, 81 (rhodamine 6G lake), 83, 88,101 (red oxide), 104, 
105, 106, 108 (cadmium red), 112, 114, 122 (Quinacridone Magenta), 123, 146, 149, 166, 
168, 170, 172, 177, 178, 179, 185, 190, 193, 202, 209, 219, the CI. pigment blues 1, 2, 
and 15 (copper phthalocyanine blue R), 15:1, 15:2, 15:3 (copper phthalocyanine blue G), 
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15:4, 15:6 (copper phthalocyanine blue E), 16, 17:1, 56, 60, 63, C.I. pigment Green 1, 4, 
7, 8, 10, 17, 18, and 36, etc. can be used. 

[0039] Although 0.5 - 30% of the addition of these coloring agents is desirable, further 
1.0 - 12% is desirable. In the addition not more than this, it becomes impossible to 
secure printing concentration, structural viscosity arises in the increment in viscosity 
and viscosity property of ink in the addition beyond this, and it becomes the inclination 
for regurgitation stability to worsen. 

[0040] Moreover, the grain size of a pigment has desirable 25 micrometers or less, and 
its pigment which consists still more preferably of a 0.01-0.1 5-micrometer particle the 
pigment which consists of a particle 1 micrometer or less more preferably is desirable 
from a viewpoint of regurgitation stability. 

[0041] The ink for ink jet record in this invention may add various additives, such as a 
moisturizer, a dissolution assistant, an osmosis control agent, a viscosity controlling 
agent, pH regulator, a dissolution assistant, an antioxidant, an antifungal agent, 
corrosion inhibitor, and a metal ion trapping agent, for the purpose, such as 
stabilization regurgitation from reservation of the neglect stability, and an ink discharge 
head. 

[0042] Hereafter, they are illustrated. 

[0043] It is desirable to add the glycols which have water solubility in order to 
suppress desiccation in the front face of a nozzle of ink. As the example, ethylene 
glycol, a diethylene glycol, triethylene glycol, Propylene glycol, dipropylene glycol, 
tripropylene glycol, A with a molecular weight of 2000 or less polyethylene glycol, 1, 3- 
propylene glycol, There are an isopropanal pyrene glycol, an isobutylene glycol, 1, 4- 
butanediol, 1, 3-butanediol, 1, 5-pentanediol, 1, 6-hexandiol, a glycerol, meso erythritol, 
pentaerythritol, etc. 

[0044] Moreover, in order to control drying and getting ink blocked with the front face 
of a nozzle in this invention, many kinds of saccharides can also be used. There are 
monosaccharide and polysaccharide and the alginic acid and its salt, the cyclodextrin, 
and the celluloses else [, such as a glucose, a mannose, a fructose, a ribose, a xylose, 
arabinose, a lactose, a galactose, aldonic acid, guru SHITOSU, a maltose, a cellobiose a 
sucrose, trehalose, and a maltotriose, ] can be used. And 30% or less of the addition is 
good at 0.05% or more. When there is little effectiveness of recovering the blinding 
phenomenon of drying and getting ink blocked with less than 0.05% at the tip of a head 
and it exceeds 30%, the viscosity of ink rises and suitable printing becomes impossible. 
More desirable additions, such as the glucose of the monosaccharide which is a 
general saccharide, and polysaccharide, a mannose, a fructose, a ribose, a xylose, 
arabinose, a lactose, a galactose, aldonic acid, guru SHITOSU, a maltose, a cellobiose, 
a sucrose, trehalose, and a maltotriose, are 3 - 20%. It is necessary to make an alginic 
acid and its salt cyclodextrin, and celluloses into the addition of extent to which the 
viscosity when making it ink does not become high too much. 

[0045] In addition, have water and compatibility and the solubility of soluble low glycol 
ether with the water contained in ink and an ink component is raised. As what can be 
used in order to raise the permeability over the recorded body, for example, paper, 
furthermore or to prevent the blinding of a nozzle The alkyl alcohols of the carbon 
numbers 1-4, such as ethanol, a methanol, a butanol, propanol, and isopropanol, 
Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol 
monobutyl ether, ethylene glycol monomethyl ether acetate, The diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, The diethylene-glycol mono — n- 
propyl ether, the ethylene glycol mono — iso-propyl ether, The diethylene-glycol mono- 
-iso-propyl ether, ethylene glycol mono — n-butyl ether, Diethylene-glycol mono — n- 
butyl ether, triethylene glycol mono — n-butyl ether, Ethylene glycol mono — t-butyl 
ether, diethylene-glycol mono — t-butyl ether, 1 -methyl-1 -methoxybutanol, propylene 
glycol monomethyl ether, The propylene glycol monoethyl ether, propylene glycol 
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mono — t-butyl ether, The propylene glycol mono — n-propyl ether, the propylene glycol 
mono — iso-propyl ether, Dipropylene glycol monomethyl ether, the dipropylene glycol 
monoethyl ether, The dipropylene glycol mono — n-propyl ether, the dipropylene glycol 
mono — iso-propyl ether, Glycol ether, such as propylene glycol mono — n-butyl ether 
and dipropylene glycol mono — n-butyl ether There are a formamide, an acetamide, 
dimethyl sulfoxide, sorbitol, sorbitan, glyceryl monoacetate, diacetin, a triacetin, a 
sulfblane, etc., and these can be used, choosing them suitably. 

[0046] Moreover, since permeability is further controlled in the ink which becomes this 
invention, it is also possible to add other surfactants. The surfactant to add has a 
desirable surfactant with sufficient compatibility with the ink system shown in this 
example, and what has it is good. [ high permeability and stable in a surfactant, ] As 
the example, an amphoteric surface active agent, a nonionic surface active agent, etc. 
are raised. As an amphoteric surface active agent, there are lauryldimethyl betaine 
aminoacetate, 2-alkyl-N-carboxymethyl-N-hydroxyethyl imidazolinium betaine, a palm- 
oil-fatty-acid amide propyl dimethylamino acetic-acid betaine, another polio 
KUCHIRUPORI aminoethyl glycine and imidazoline derivative, etc. As a nonionic 
surface active agent, the polyoxyethylene nonylphenyl ether, Polyoxy ethylene octyl 
phenyl ether, polyoxyethylene dodecyl phenyl ether, Polyoxyethylene alkyl aryl ether, 
the polyoxyethylene oleyl ether, The polyoxyethylene lauryl ether, polyoxyethylene 
alkyl ether, Ether systems, such as poly oxya Iky lene alkyl ether, polyoxyethylene oleic 
acid, Polyoxyethylene oleate, polyoxyethylene distearic acid ester, Sorbitan laurate, 
sorbitan monostearate, sorbitan monooleate, There are fluorine-containing detergents, 
such as ester systems, such as sorbitansesquiolate, polyoxyethylene monooleate, and 
polyoxyethylene stearate, other fluorine alkyl ester, and perfluoroalkyl carboxylate, etc. 

[0047] As pH regulator, a dissolution assistant, or an anti-oxidant, moreover, 
diethanolamine, Amines and those conversion objects, such as triethanolamine, 
propanolamine, and a morpholine, Mineral, such as a potassium hydroxide, a sodium 
hydroxide, and a lithium hydroxide, Ammonium hydroxide, the 4th class ammonium 
hydroxide (tetramethylammonium etc.), Carbonic acid salts, other phosphate, such as 
potassium carbonate, a sodium carbonate, and a lithium carbonate, etc., Or ureas, such 
as a N-methyl-2-pyrrolidone, a urea, thiourea, and tetramethylurea Aloha, biurets, 
such as aloha shirt NETO, such as NETO and methyl aloha shirt NETO, biuret, 
dimethyl biuret, and tetramethyl biuret, have L-ascorbic acid, its salt, etc. 
[0048] Furthermore, as a viscosity controlling agent, there are rosin, alginic acids, 
polyvinyl alcohol, hydroxypropylcellulose, a carboxymethyl cellulose, hydroxyethyl 
cellulose, methyl cellulose, polyacrylate, a polyvinyl pyrrolidone, gum arabic starch, etc. 

[0049] Moreover, many commercial items can be used as a reactive surface active 
agent monomer which can be used by this invention in creation of color ink. For 
example, the Aqualon HS series of first heavy-chemicals incorporated company 
(Aqualon HS-05, HS-10, HS-20, HS-1025), The Aqualon RN series (RN-10, RN-20, 
RN-30, RN-50, RN-2025), New frontier series (new frontier N-177E, S-510), The 
ADEKA rear soap SE series (SE-10N, SE-1025A, SE-1025N) of Asahi electrification 
incorporated company, ADEKA rear soap NE series (NE-10, NE-20, NE-30, NE-40), 
etc. are mentioned. 

[0050] Moreover, in anion distribution, acrylate, such as acrylonitrile, butyl 
methacrylate, and butyl acrylate, acrylic acids, and allyl compounds are sufficient as 
the above-mentioned reactive surface active agent monomer and the monomer made 
to react. In cation distribution, there is N and N'-diamino ethyl methacrylate, N, and 
N'-diamino ethyl acrylate, N, and N'-diamino ethyl acrylamide, N, and N -diamino ethyl 
METAKURU amide, N, and N'-diamino ethyl methacrylate, N, and N'-diamino propyl 
acrylamide, N, and N'-diamino ethyl methacrylamide etc. Although the polymerization 
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of these was carried out, the 4th class-ization can be performed using epichlorohydrin, 
benzyl chloride, a methyl chloride, a dimethyl sulfate, etc. 

[0051] Furthermore, the distributed approach may use other distributed approaches, 
such as an approach by the bead mill, the sand mill, a roll mill, etc., besides ultrasonic 
distribution. 

[0052] Moreover, the monomer and oligomer which have the acryloyl radical which has 
double association, a methacryloyl radical, a vinyl group, or an allyl group as matter 
which creates the coloring agent which included the pigment by the polymer can be 
used. For example, styrene, tetrahydrofurfuryl acrylate, butyl methacrylate, alpha, and 
(2, 3 or 4)-alkyl styrene, alpha, and (2, 3 or 4)-alkoxy styrene, 3, 4-di methyl styrene, 
alpha-phenyl styrene, a divinylbenzene, Vinyl naphthalene, dimethylamino (meta) 
acrylate, dimethylaminoethyl (meta) acrylate, Dimethylaminopropyl acrylamide, N, and 
N-dimethylamino ethyl acrylate, Acryloyl morpholine, N, and N-dimethyl acrylamide, N~ 
isopropyl acrylamide, N and N-diethyl acrylamide, methyl (meta) acrylate, ethyl (meta) 
acrylate, Propyl (meta) acrylate, ethylhexyl (meta) acrylate, In addition, alkyl (meta) 
acrylate, methoxy diethylene-glycol (meta) acrylate, The acrylate of the diethylene 
glycol of an ethoxy radical, a propoxy group, and a butoxy radical, or a polyethylene 
glycol (meta), Cyclohexyl (meta) acrylate, benzyl (meta) acrylate, Phenoxy ethyl (meta) 
acrylate, iso BONIRU (meta) acrylate, Hydro xyalkyl (meta) acrylate, other fluorine- 
containing ** chlorinated, Silicon-containing (meta) acrylate, acrylamide (meta), a 
maleic-acid amide, (Meta) the case (monochrome — ) where the structure of cross 
linkage other than one organic functions, such as an acrylic acid, is introduced JI, Tori, 
a tetrapod, Pori ethylene GURIKORUJI (meta) acrylate, 1, 4-butanediol, 1, 5- 
pentanediol, 1, 6-hexandioI, Acrylate, such as 1 and 8-octanediol and 1, and 10- 
Deccan diol (meta), TORIMECHI roll pro pantry (meta) acrylate, a glycerol (JI) Tori 
(meta) acrylate, bisphenol A, or the di(meth)acrylate of the ethylene oxide addition 
product of F, The compound which has acrylic radicals, such as neopentyl 
GURIKORUJI (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, and 
dipentaerythritol hexa (meta) acrylate, and an methacrylic radical can be used. 
[0053] Moreover, it can also create, adding these polymers so that one or more sorts 
chosen from the group which consists of polyacrylic ester, a styrene-acrylic-acid 
copolymer, polystyrene, polyester, a polyamide, polyimide, a silicon-containing polymer, 
and a sulfur-containing polymer may be used as a principal component. 
[0054] Although a polymerization initiator can use the general initiator used for radical 
polymerizations other than potassium persulfate or ammonium persulfate, such as 
persulfuric acid hydrogen, azobisisobutyronitril, a benzoyl peroxide, peroxidation dibutyl, 
a peracetic acid, cumene hydroperoxide, t-butyl hydroxy peroxide, and PARAMEN 
tongue hydroxy peroxide, in the desirable mode of this invention, a water-soluble 
polymerization initiator is used preferably. 

[0055] In this invention, a chain transfer agent can also be used by the emulsion 
polymerization. For example, n-dodecyl mercaptan, n octyl mercaptan, the dimethyl 
xantho gene disulfide that is xantho genes, diisobutyl xantho gene disulfide or a 
dipentene, an indene, 1, 4-cyclohexadiene, dihydrofuran, a xanthene, etc. are 
mentioned besides t-dodecyl mercaptan. 

[0056] The carbon black which water was made to distribute without a dispersant can 
be created by oxidizing the front face of carbon black with an acid. Moreover, it is 
available as KYABO jet series of the ORIENT chemistry CW 1 and Cabot. 
[0057] Usual carbon black is not distributed in the extent water which can be used for 
water color ink, if a hydrophilic radical remains as it is few also as for acid carbon or 
basic carbon. Therefore, distribution in water is attained by carrying out surface 
treatment Therefore, there is the approach of oxidizing a front face by the 
hypochlorite, as it is in the approach of sulfonating a front face using sulfuric acids, 
such as a sulfuric acid, an oleum, or a sulfuric anhydride, the approach using a nitric 
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acid, or JP,8~3498,A, about carbon black etc. 

[0058] Moreover, what encapsulated a pigment particle which is carried by JP,7- 

94634,B or JP,8-59715,A in this invention can also be used. 

[0059] 

[Example] Next, the gestalt of concrete operation is explained. 

[0060] The coloring agent shown in this invention describes the case where a pigment 
is used. In the pigment 1 in an example and the example of a comparison, the 
phthalocyanine pigment and the pigment 3 used the dimethyl quinacridone pigment, 
and, as for the carbon black pigment and the pigment 2, the pigment 4 used the diketo 
pyrrolo pyrrole pigment. However, it is not limited to these but organic [ many ] and an 
inorganic pigment can be used. Each mean particle diameter is shown per nm (nano 
meter) in <>. 

[0061] As carbon black which can be distributed without a dispersant in water, the 
KYABO jet 300 was used by the anionic radical, (black dispersion liquid 1: The carbon 
black which can be distributed without a dispersant in water used the KYABO jet 
IJX55 by anion) and the cationic radical. (Black dispersion liquid 2: Cation) 
[0062] (It is creation of the polymer inclusion carbon black which can be distributed in 
water by the anionic radical) (black dispersion liquid 3: anion) 

By the same approach as the example 1 indicated by JP,10~316909,A The Rahaeng C 
(product made from colon BIAN carbon) 5 section which is a carbon black pigment at 
an ultrasonic generating machine, an agitator, dropping equipment, a water cooling type 
reflux capacitor, and the reaction container equipped with the heat regulator (what is 
only indicated to be the section below shows the weight section), The three sections 
are added for ADEKA rear soap SE-10N by Asahi electrification incorporated company 
which is a polymerization nature surface active agent into the ion-exchange-water 80 
section, and distributed processing is performed for a supersonic wave over 4 hours. 
Subsequently, the acrylonitrile 1.6 section and the potassium persulfate 0.05 section 
are added further, and a polymerization reaction is performed at 60 degrees C for 48 
hours. The obtained solution is filtered by 0.4-micrometer membrane IRUTA, and a big 
and rough particle is removed. 

[0063] Next, the ion-exchange-water 27 section and the sodium-lauryl~sulfate 0.05 
section are added in a reaction container, and 0.5 ****** and 70 degrees C of 
nitrogen-gas-atmosphere mind are further held for a ****** potassium as the ion- 
exchange-water 100 section and a polymerization initiator. Subsequently, after 
dropping the mixed solution into which the styrene 15 section, the tetrahydrofurfuryl 
methacrylate 6 section, the butyl acrylate 45 section, and the t-dodecyl mercaptan 
0.02 section were put after carrying out 3 section ON **** stirring of the ADEKA rear 
soap SE-10N, making it react, neutralizing by the sodium hydroxide and adjusting to 
pH9.5, it filters with a 0.3-micrometer filter and considers as the polymer inclusion 
pigment 1. 

[0064] (It is creation of ink other than the black which can be distributed in water by 
the anionic radical) The dispersion liquid of pigments 2, 3, and 4 are obtained by the 
same technique as the above. As for the dispersion liquid of the pigment blue 1 5:3 
(phthalocyanine pigment Clariant make) (Singh dispersion liquid 1: anion) and a pigment 
3, the dispersion liquid of a pigment 2 use the pigment yellow 180 (diketo pyrrolo 
pyrrole: Clariant make) (yellow dispersion liquid 1: anion), as for the dispersion liquid of 
the pigment red 122 (dimethyl quinacridone pigment: Clariant make) (Magenta 
dispersion liquid 1: anion) and a pigment 4. 

[0065] As ink other than the black which can be distributed in water, the following 
approaches were used by the coloring agent which included the carbon black which 
can be distributed in water by the polymer by the cationic radical, and the cationic 
radical. 

[0066] (It is creation of the polymer inclusion carbon black which can be distributed in 
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water by the cationic radical) (black dispersion liquid 4: cation) 
The three sections are added for the Rahaeng C(product made from colon BIAN 
carbon) 5 section which is a carbon black pigment, and ADEKA rear soap SE-10N by 
Asahi electrification incorporated company which is a polymerization nature surface 
active agent to an ultrasonic generating machine, an agitator, dropping equipment, a 
water cooling type reflux capacitor, and the reaction container equipped with the heat 
regulator into the ion-exchange-water 80 section, and distributed processing is 
performed for a supersonic wave over 4 hours. Subsequently, the solution 
polymerization of the N and N'-dimethylamino aminoethyl methacrylate 1 6 section and 
the styrene 10 section is carried out independently, the potassium persulfate 0.05 
section is further added using what was formed into 4 class by epichlorohydrin after 
the polymerization, and a polymerization reaction is performed at 60 degrees C for 48 
hours. The obtained solution is filtered by 0.4-micrometer membrane IRUTA, and a big 
and rough particle is removed. 

[0067] Next, the ion-exchange-water 27 section and the sodium-lauryl-sulfate 0.05 
section are added in a reaction container, and 0.5 ****** and 70 degrees C of 
nitrogen-gas-atmosphere mind are further held for a ****** potassium as the ion- 
exchange-water 100 section and a polymerization initiator. Subsequently, after 
dropping the mixed solution into which the styrene 15 section, N, and N'- 
dimethylamino aminoethyl methacrylate 40 section and the t-dodecyl mercaptan 0.02 
section were put after carrying out 3 section ON **** stirring of the ADEKA rear soap 
SE-10N, making it react, and forming 4 class by epichlorohydrin, and a propionic acid's 
neutralizing and adjusting to pH5.5, it filters with a 0.3-micrometer filter and considers 
as polymer inclusion pigment carbon black. 

[0068] (It is creation of ink other than the black which can be distributed in water by 
the cationic radical) The dispersion liquid of pigments 2, 3, and 4 are obtained by the 
same technique as the above. As for the dispersion liquid of the pigment blue 15:3 
(phthalocyanine pigment: Clariant make) (cyanogen dispersion liquid 2: cation) and a 
pigment 3, the dispersion liquid of a pigment 2 use the pigment yellow 1 80 (diketo 
pyrrolo pyrrole: Clariant make) (yellow dispersion liquid 2: cation), as for the dispersion 
liquid of the pigment red 202 (dimethyl quinacridone pigment Clariant make) (Magenta 
dispersion liquid 2: cation) and a pigment 4. 

[0069] (Example of preparation of ink) The presentation of the ink for ink jet record by 
this invention is shown concretely below. The addition of a coloring agent (polymer 
inclusion pigment) is shown as what converted the amount (solid content 
concentration) by weight The pigment which () used, and <> show the particle size of 
a pigment per nm. In addition, in order to reduce [ pro cheating-on-the-fare XL-2 ] 
the effect of the metal ion in an ink system for benzotriazol 0.001 to 0.05% 0.1 to 1% in 
the inside indicated to be water of the residue in this example for the corrosion 
prevention of an ink jet head member for the corrosion prevention of ink, what added 
0.01 to 0.03% for EDTA to ion exchange water, respectively was used. 
[0070] 

<Black ink 1> Addition (%) 

A coloring agent 1 (black dispersion liquid 1: anion) <105> 4.5 ORUFIN E1010 0.2 
Glycerol 9.0 1,5-pentanediol 5.0 Triethanolamine 0.8 Water Residue ORUFIN E1010 
(acetylene glycol system surfactant Nissin Chemical Industry Co., Ltd. make) 
[0071] 

<Black ink 2> Coloring agent 1 (black dispersion liquid 2: cation) <90> 5.5 ORUFIN STG 
0.1 Diethylene glycol 7.0 Thiodiglycol 3.5 1,6-hexanediol 5.0 Triethanolamine 1.0 
Potassium hydroxide 0.1 Water residue ORUFIN STG (acetylene glycol system 
surfactant: Nissin Chemical Industry Co., Ltd. make) 
[0072] 

<Black ink 3> Coloring agent 2 (black dispersion liquid 3: anion) <85> 4.5 TEGmBE 5.0 
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DEGmBE 2.0 Dipropylene glycol 5.0 SAFI Norian 465 1.2 Triethanolamine 0.9 Water 
residue TEGmBE: Triethylene glycol monobutyl ether DEGmBE: Diethylene-glycol 
monobutyl ether SAFI Norian 465 (acetylene glycol system surfactant: product made 
from the Ayr products (U.S.)) 
[0073] 

<Black ink 4> Coloring agent 4 (black dispersion liquid 1: anion) <80> 5.0 1, 2-hexane 
JIRU 3.0 TEGmBE 3.0 SAFI Norian 61 0.5 Tetra-CHIREN glycol 9.0 1, 5-pentanediol 
2.0 Dimethyl-2-imidazolidinone 2.0 Sodium benzoate 0.1 Triethanolamine 0.7 Water 
Residue SAFI Norian 61 (acetylene-alcohol system surfactant: product made from the 
Ayr products (U.S.)) 
[0074] 

<Cyanogen ink 1> Coloring agent 5 (cyanogen pigment 1: anion) <70> 3.0 1, 2- 
pentanediol 5.0 DPGmBE 2.0 DEGmBE 7.0 Glycerol 14.0 Triethanolamine 0.9 Water 
residue DPGmBE: Dipropylene glycol monobutyl ether [0075] 

Magenta ink 1 Coloring agent 6 (Magenta pigment 1: anion) <95> 5.0 ORUFIN E1010 1.0 
The compound 1 shown by the formula (1) 6.0 Glycerol 15.0 Thiodiglycol 2.0 1, 5- 
pentanediol 1.0 Triethanolamine 0.9 Water The compound 1 shown by the residue 
formula (1) is matter with which five mols of ethyleneoxy radicals are added on an 
average, and the end has become an OH radical, after adding 1.5 mols of propyleneoxy 
radicals to methyl isobutyl carbinol on an average first. 
[0076] 

<Yellow ink 1> Coloring agent 7 (yellow pigment 1: anion) <75> 5.0 SAFI Norian 61 0.5 
DEGmBE 4.0 The compound 2 shown by the formula (1) 3.0 Glycerol 15.0 Trimethylol 
propane 1.0 Trimethylolethane 1.0 SAFI Norian 465 1.0 Triethanolamine 0.5 KOH 0.05 
Water After the compound 2 shown by the residue formula (2) adds two mols of 
propyleneoxy radicals to an iso octanol on an average, it introduces a sulfonic group 
into an end OH radical, and is the matter using sodium as a counter ion. 
[0077] 

<Cyanogen ink 2> Coloring agent 8 (cyanogen pigment 2: cation) <80> 5.5 ORUFIN 
STG 1.0 PGmBE 2.0 DEGmBE 8.0 Glycerol 7.0 diethylene glycols 5.0 Tetraethylene 
glycol 5.0 Triethanolamine 0.9 KOH 0.1 Water Residue PGmBE: Propylene glycol 
monobutyl ether [0078] 

<Magenta ink 2> Coloring agent 9 (Magenta pigment 2: cation) <125> 3.0 1, 2- 
pentanediol 5.0 DPGmBE 2.0 DEGmBE 7.0 Glycerol 14.0 Triethanolamine 0.9 Water 
Residue [0079] 

<Yellow ink 2> Coloring agent 10 (yellow pigment 2: cation) <80> 5.0 ORUFIN E1010 1.0 
The compound 2 shown by the formula (1) 6.0 Glycerol 15.0 Thiodiglycol 2.0 1, 5- 
pentanediol 1.0 Triethanolamine 0.9 Water The compound 2 shown by the residue 
formula (1) is matter with which four mols of ethyleneoxy radicals are added on an 
average, and the end has become an OH radical, after adding 1.0 mols of propyleneoxy 
radicals to methyl isobutyl carbinol on an average first 

[0080] The example of an ink set and the evaluation result of bleeding which become 
this invention are shown in Table 1. When, as for the ink sets 1-4, the ionicity of colors 
other than black and black differs, the ink sets 5-8 are the cases that the ionicity of 
colors other than black and black is the same. As for the inside A of Table 1, very 
good B shows that D is very bad with C bad [ good ]. 
[0081] 
[Table 1] 
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[0082] When the ink for ink jet record used by this invention is used so that clearly 
from the result of Table 1, it turns out that bleeding is good. 

[0083] In addition, measurement of these printing evaluations was performed in the 
regular paper mode of 360dpi using ink jet printer M J-930C by Seiko Epson, Inc. The 
paper used for these evaluations is Conqueror paper, Favorit paper, and Modo with the 
ordinary paper in which Europe, the United States, and Japan are marketed. Copy 
paper, Rapid Copy paper, EPSON EPP paper, Xerox 4024 paper, Xerox 10 paper, 
Neenha Bond paper, Ricopy 6200 paper, **********, Xerox It is R paper and the 
bleeding result in Table 1 is the average. 

[0084] As mentioned above, the high ink for ink jet record of practicality can be 
offered for the high quality for which the bleeding to the recorded bodies, such as 
paper of a printing image, is reduced in this invention. 

[0085] Moreover, the ink of examples 1-10 was put into the glass sample bottle, and 
after sealing, it was left in 60 degrees C / one week, respectively, and investigated 
about the generating foreign matter of the ink in neglect order, and the physical- 
properties value (viscosity, surface tension). As a result, any ink did not almost have 
generating of a foreign matter and a physical-properties value change, and was good 
preservation stability. 

[0086] when a common dispersant is made to distribute like before, quality of printed 
character with it is not obtained. [ it difficult / to use the additive (an acetylene glycol 
and/or an acetylene alcohol system surface active agent, JI (Tori) ethylene glycol 
monobutyl ether, and (**) — the matter which consists of one or more sorts chosen 
from the compound shown by propylene glycol monobutyl ether, 1, and 2-alkylene 
glycol and/or the formula (1)) it is supposed that this invention is sufficient / 
therefore, and ] [ sufficient ] furthermore, since the pigment is used and it is 
fundamentally insoluble in water, a water resisting property has the effectiveness of 
becoming the printing object which was markedly alike and was superior to the case 
where the usual color is used. Moreover, since a coloring agent is a pigment, 
lightfastness and gas-proof nature are excellent. Furthermore, since it is freely 
changed by the reaction agent of a polymerization monomer or others when using the 
function of the polymer which covers a coloring agent, it also has the effectiveness 
that variegated functions (lightfastness, gas-proof, coloring nature, glossiness, fixable, 
etc.) can be given. 

[0087] Moreover, the black printing approach which is this invention is explained, when 
printing black in a regular paper, it is the composite black by the combination of the ink 
(the same as black ink 3 except having used black dispersion liquid 1 — presentation 
appearance creation was carried out) using the carbon black which water was made to 
distribute without a dispersant, cyanogen ink 2, Magenta ink 2, and yellow ink 2, and 
the depth of shade when printing at each rate in a form (glossy paper, mat paper) 
chiefly with a regular paper and a scuff resistance evaluation result are shown in Table 
2. In Table 2, they are Conqueror paper and Rapid as a regular paper. Copy paper, 
Xerox 4024 paper, Xerox The case where used 10 paper as glossy paper and paper 
MJA4SP1 only for Seiko Epson super fine one is used as exclusive glossy paper 
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MJA4SP3 for the Seiko Epson ink jets and mat paper is shown. In Table 2, OD value 
was measured with the Macbeth densimeter, and scuff resistance was performed by 
grinding the Mitsubishi Pencil plastics rubber against 1kg of loads with the inclination 
of 60 degrees C. What is worn by B in A and the thing which does not separate even if 
it grinds once, and is considerably worn [ what / does not separate even if it grinds 3 
times or more ] by C and 1 time in what is worn slightly at once is set to D. 
[0088] 
[Table 2] 
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[0089] High OD value is acquired by using the ink using the carbon black which water 
was made to mainly distribute without a dispersant in a regular paper, when printing 
black clearly from the result of Table 2 like. Scuff resistance satisfactory Since scuff 
resistance is obtained with the composite black by the combination of the coloring 
agent which mainly included the front face of a pigment by the polymer in the form 
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chiefly and OD value can also be maintained highly It turns out that it is the ink jet 
record set and the ink jet record approach that a regular paper or OD value also with a 
chiefly expensive form, and sufficient scuff resistance are obtained by this invention. 
[0090] Moreover, the same is said of the composite black by the combination of black 
ink 3, the ink created with the same presentation, cyanogen ink 1, Magenta ink 1, and 
yellow ink 1 except having used black dispersion liquid 2 similarly. 
[0091] Moreover, since a regular paper is also obtained about printing of a color and 
scuff resistance is also obtained in this invention, coloring chiefly sufficient also in a 
form is satisfactory. Therefore, by the ink set for ink jet record and the ink jet record 
approach of this invention, chiefly, a regular paper or a form cannot choose a medium, 
either, but can form printing in which it has coloring and scuff resistance also with a 
sufficient black part and color part. 

[0092] In addition, various modification is possible, unless it should not think that this 
invention is limited to these examples but deviates from the main point of this 
invention. 
[0093] 

[Effect of the Invention] As stated above, media, such as a regular paper, mat paper, 
and glossy paper, are not chosen, but it is hard to produce color mixture, and printing 
with sufficient coloring is possible for this invention, and it is in the place which offers 
the ink for ink jet record and the ink jet recording device which are further excellent in 
regurgitation stability, preservation stability, a water resisting property, gas-proof 
nature, and lightfastness. 
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<h >?x^ k > ^ u n -;kE y y^^x-T-Jk h U xe? 
kv^'j3-;^7 7*5=-;kx— ^;k 7°n b° k > 7* 'J n 
— y T^kx— ^;k vt°o tf k u 3 -;k^ y 
:/5k>kx-T-;k i, 2-7;k^k>^U3-;kfej;rj 
/*fctts (1) Tm-znzfc&mfrzm&ftit im&s 

3 -;kfe J: tX/ * fc tt7 -fe k > 7 ;kn -;k^# ffifgtt 
»J i yxf k > 7* u 3 -;kt y 7*^;kx-x;k h u x 

fk>y*U3 -;k^e y 7*^;kX-x;k 7"P tf k > 7* u 
3-Jl/€77fJH-r;K S?^P tf k>^U 3-;kE 
y7f;H-riK ^KL-Tfc<tVU, 2-7;y*k> 
^U3-;i/*«t^/*fcttSC (1) TSSn5ft^**> 
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[0 0 2 4] M3£©7-fc^U>^'J3— ^£«fctf/£fc 

x5=- ]y u n -;ihe y ^^x— :/d t: 1/ > if 
>^ija-;i/fe«fcrj/*7ctt^ (l) T*an*fc£tt 

*t*5. fit^T, 0. 5%HTOi^ttvXfl/>^U 

y ^;n-r;K -ftx fcf u > if i) n — y v-^^x 

^-l&bT*) <fc^ 1 , 2 -T;^k>i7*U U-)V&£.X$/ 

^fcus (i) T-^$tii)ft^^e.Mtfnfcia^± 

b^o 

[0 0 2 5] tfrai(DM»^^'r?>^'j-7-^\ *'J7 

iJ7fl/>, ^UxXxJk #U75b\ #U-T5H, 
m ^ -5 T-tr^ k >if U 3 -;M3 Jctf/i;*: teT-fe-^ 1/ > 

7;io b >if u a y 7' 
9Ml/X-T-;k h U x^ 1 k >if U 3 y y^;i/x- 

:/nk°b> if up-j^yy^i/x-^yk 
n tf 1/ > if u 3 -ji/ty ^;i/X— ^Jk ^te IT J; 

(i) T^sn^{i:^^'ia«tifcia«±^5/i§ 

It^tCSK b^U ±E©#iJ-7-£fflHna# 

[0 0 2 6] WM©M^S#UV-T^-g-bfc*fi)SI^ 
;!>&< tfeS^ttS^W-f^^St^it^M^tt^y v- 

-f;HS, 7U;«&5W*k*x;i,»fc£T&D, 

[0 0 2 7] ^f>i?yiy hBftflH >i? £ bTWM 
bV»©T?» H**£#UV--T?S^bfc*eai 



(6) 

/0 

'J7SH, #>M3F. MI#'J^- ^iltSWfJv 
2><Z)T\ SH&jtfUv— KfcD, #S89n?.fc^«i:f*7' 

b t> 73: &g $ I >© 7*$? * b „ 
[0 0 2 8] ffM<Df|»£ffl^3«^ U 

©«»€fMRs-a-&«, ^(D^Sf^jt^a^BitiTa^y 

i±7cf£, ^CD^«S:S'Ji:*«-&HliM?5: ; &y-7- < ha^WM 

[0 0 2 9] ^^kM^cD^&tbTtt^TWfUb 
7y*M^lfe»iO' (y^) Ti"J;U« 

[0 0 3 0] WJfiO»RLTt)-J:VU. 2-7)l*U> 
if^a—)VffimMW^A~l 0<£>#iKbTfc<fc^ 1 , 2- 

so >if un— ;KD(fT^IS:^3^Tot>coKSSttO[^ 

40 ^)<^-5o 

[0 0 3 1] fit, WJBO^RbTfeiVU, 2-7 

;^ly>if'Jn-;i/30t^lKbT 1 b«J:tu, 2-^>^> 
z?3r—)V (1, 2-PD) 43j;rjt/S7ctt^tebTfeJ; 
^1, 2-A^iJ->^-;l/ (1, 2-HD) 

HflKgCDT-k^ k>if U a-ji&ktf/titcityttuy 

£©Jta*l : 0-1 : 1 OT'^^t^ftTS. » 
ftlxT*>«fcVU, 2-7MU>y | ]3-^tl/Tt© 
so *SfflViT»***ifiSV^©ti»RbT'b«fcVU. 2-t> 
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0. 5~10%W$LK 0. 5 %*r^©t)(0ttaS 

^£®JtoG*l : 0-1 : 1 O0>W*«BmHt0*&a»S 
£?£b<, MUtiilU, 2-7Ml/>^'J3- 
"fc^ 1/ > ^ U 3 — ;W*3 £ XS/^tz \*7± ^ V >7 

j£fc*;5E_h#c7)P*ft£b3. 
[0 0 3 2] wai(DyntfU'>^'j3— ;w;^f;n 

(PGmBE) cfcitf/SfcttS^nKl/^U 

n— ;p^E/^;i/x-x;i/ (d PGmBE) (DmuaMW 
ji/ttt> i o %siT(Dffimm? slk io%$iA 

MC^t<5. J;D£?£b<ttO. 5~5%T& 
[0 0 3 3] Wf^<D7-fe^l/>^U3-;i/^3«j;rjC 

o. 5%K±coi^(itfraiW^Pb°ix>^un-;i/ ; ey 

t/^X- T-)Vt<D\ktf\ : o~l : 1 0t»5i 

/ y^;i/x- t-;W3 j; rjc/ * 7c v 7 n tf 1/ > ^ U 

ny^rc\t.7±^u>7)vn-)v^miS&M<D 1 o*g 
[0 0 3 4] iif ©yx? i/>^u 3-;i/ty ?fji/x 

(DEGmBE) cfejctf/tsfctt h U X.^V>if 
Un-My^H-f;!' (TEGmBE) $2 0% 

[0035] sfr54or-t5 1 i/>^U3-;i'*3J;^ 

0. 5%K±©ttSyXf^>^'Jn-M/^ 

x~r;W3 j; # / g fc n h u X5 1 1/ > tr u 3 -;he / f 

^)VX.-7-)Vt(D\tifil : 0-1 : 1 0T^5Ct&# 



(7) 

/J 

ISttSo 1 : 0fip-&*lP*0X^e. 1 : 10W67t 

miwsttftj© 1 o fgSTSsJirrs - t*«Hl^ftSt©« 
TM±tf/*fc>4h'Jxfi/>^J3 -;he y 

X-x;U«7-k5 : -L->^UP-;Ui3J;^/Sfett7-fe^ 

u > 7 ;u a - © # ffiffitt&l © ft ft ± $ -fr * n 

[0036] amoft (i) T*sn4ft^«nfci o% 
t, i o s«£i[TojStp***f*bVi. i o%%m^z>tm 

[0 0 3 7] -£-bT, WaiC07-fe5 L L^>^Uxi-;^J: 

^/*fctt7-tr5 : -i/>7;i'P-;^#ffi«ttS'i©^jpa 

7^0. 5%& t -t<D£.%\Zft (1) TSSWft^t© 
Jfcjtfl : 0~1 : 1 0T»Sdi*«ffRfr*. 1 : 0 
20 fiP*.§siH*0%#>i3 1 : 1 0Hlt7-bfl/>y'J3-;P 

St (1) T*2nsffc£Wi7i:^U>^Un-;W3j; 
^V*fctt7-fe5 1 l/>7^3-;l'«©#ffiffitt^J©^ 
ttft[§I±$ii-5^<i:iEn ; ^ l a»©fBl±tc@a:o^\ 10 
ft 8 A -5 «fin«T?"«-n 6 <z>39 JttfBtfT t> K: ft § o T 
-f>£S>xy hfflibTttffifflbtc< <ft^, 
[0 0 3 8] iii©-f>i'yi7 hWII'f 

so tjstfsn, n^-r >^tbt[t 77-^7 

>^;l/7^^^#<D*-^>7^y^ (c. I. t°v*y 
>h^7>^7) *, £7cWJ«f[^, ttSftttl (C. 

Si, 7-V>77yir (C. I. Id? y 2 

i) m<D^wm.mm\i ztiztM b%tL 

yiriffi&L^o ^.iztly-mthX^ C. I . Mtf 
^>Kin-l (7rXKin-G) , 3, 12 (•/X7 , /-fiD 

40 -AAA) . 13, 14, 17, 24, 34, 35, 37, 
4 2 (JMMMfc*) , 53, 55, 74, 81, 83 
(■/ X7 1 / -fID-HR) , 95, 97, 98, 100, 10 
1, 10 4, 108, 109, 110, 11 7, 12 
0, 1 2 8, 1 3 8, 1 5 3, C. I. MV^yYVy 
HI, 2, 3, 5, 17, 22 (7* ^)Tj\ll-Vfl%-^ 
\) , 23, 31, 38, 48:2 (n'-7*>H^K 2B(B 
a)) , 4 8:2 (K -imViV 2B (Ca) ) ,4 8:3 (A°-7* 
AW 2B (Sr) ) ,48:4 (ft* -TtyYVvV 2B (Mn) ) . 4 
9:1, 52:2, 53:1, 57:1 (7* W>HH=>6 

so B) , 6 0:1, 6 3:1, 6 3:2, 6 4:1, 8 1 (D-* 
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'5>6GM0 . 8 3, 8 8, 1 0 1 ^hjifi^) , 10 
4 , 105, 106, 108 (AK SUM' ) , 112, 

114, 122 mnvyivm . 123, 14 6, 1 

4 9, 1 6 6, 1 6 8, 1 7 0, 1 7 2, 1 7 7, 1 7 

8, 1 7 9, 1 8 5, 1 9 0, 1 9 3, 2 0 2, 2 0 

9, 2 19, C. I. \Zif*>b-7)V— 1, 2, 15 
(7*Dy7->7' JHO , 15:1, 15:2, 15:3 0*IVv7 

z>7' Jl<-G) , 15:4, 15:6 (7?D->7z>7' *-E) , 1 
6, 17:1, 56, 60, 63, C. I. fcf^> h 
yj— >1, 4, 7, 8, 10, 17, 18, 36, m 

[0 0 3 9] ^ne»CD*fi»JC0^tt*tt, 0. 5~3 0 

tz^n^k±.(Dmmm-^\^ y^co^mmm^mw^z 

[0 0 4 0] 2 5 (imfilT^tL 

£6fc£?£L<teO. 0 1~0. 1 5 Atm©i|SH^<=>& 
[0 0 4 1 ] t.mJllZ&ll&'i >?i?x.y hfB®ffl-r > 

mmmm. P Hi»j, mm^nu m.im±M, mm 
mftmitm. &m-i*yMm.Mmm*<Dmtam&m 

[0042] «T. ^n^^ts. 

[0043] ^ y z <d ; X)vmm^mM*m7L%tzmz. 

-ew^jt bTtix^k>-^u p— ;k >?x^i/>y u a 

;k frTM2 0 0 0^T©#yx^l/>yy P-;k 
1, 3 -7 p Pt°l/>^U3-;P, -Y v:/nt:°l/>i/Un 

-;!/, -fvyfi/^un-ik i, 4-7^>v^- 

;k 1, 3 -y^>v^--;k 1, 5— 

;k i, 6-'\^*>v ? ^--;k ^uiru>, /vxu 

X'JI — ;k ^>^i'JXU I — Jl'fc 
[0 0 4 4] ^BJtrcfe^Ttt/XVUtfHTO 
^*«K»l/TB**Jli:S«IlW-rSfc«>K, #<©»g 

D, y;io-x, v>/-x, x./i'Xl — x, y#— 

X, ^v-P-X, T^kV-X, 5^h"X, h 

-x, y;k>h-x, v;n — x, -tptr 

X, X7P-X, hWNP-X, T^hhU^-T, 

io«io. o 5 %«±-c3 o %£TFauv>. o. 05% 



(8) 

/-/ 

/-x, x;^! — x, y#-x, +->p-x, 7vM 

57h-X, A'7?h-7, 7)V\*>m, 

->h-x, t;h — x, -tpt^-x, x^p-x, h 
wnp-x, MJ=t- ^#©j;D#*bir»asaia 
fi3~2 0 tvu^kssj: v7p 

10 [o 0 4 5] -?-®ttK:*<!:*H*tt£*ru -f >7t:-&£ 
ft-5*£©»*?tetf>ffi^y 'J n-;n-riHW >7 

Klh-T^fcfetffll^ZliOT^^fecDtLT, X7/ 

-;k rf9J—r\f. -?un;—)V, -fV7" 

P K J —JVfS. £<Dmm$t 1*64© 7)V^r)V7)VU—)V 

7*yp — ^/ifJH- x;K ifl/>^Un-M 
/7'fiH-ril'- x^k>7*y n-JWy/fiH- 

xJk ylf 1/>^|J n-M/lf ;H-f ik yl 

^ix>^'jp-;i/^y-n-7Pt°;kx-x;k x^u- 
>!7'j3-;i/ty- i s o-ynfJU-fJK ^if 
i/^Un-M/- i s 0-7*0 tf;i/x— r-;k x^ 

1/>7U 3-J«;-n-7*fiH-fiK >?X^k> 
y , ij3-J!/t7-n-7*f;l'X-TJK h'JIfl/>!7 
ij3-H/-n-^JH-flK Ifl/>7 , U3- 

^t;-t - x^kx-^k >?ifi/>y'ij3-M 
/- 1 -x^kr-T^k 1 -x?;i— 1 -x N*~>x" 
30 ^y-;k x°pei/>7*Up-;p ; Eyy^;i/x— r;k 
x°p tf u > x* u p — J x^;i-x-t-;k x°p b° ^ y 

p-;^y-n-7°pe;i/x-x;k x°ptfk>^up 
i s o -x°Ptf;px— t-jI/, -y-fn^uytf 
u p -;i^e / * ^^x-r-^, v 5 b ix > y y p 

y x^;ux-^;u, vVp tf v y$ u p — 7 - n 
-x°ptf;i/x-r-JK xx*ptfk>yyp-;^/- i 
s o-x°p tf;i/x— 7 , nti/>yua-M7- 
n - X*g^x-^;k y7"D tv>y y p-;^/ - n 
40 -7*f;i'X-TM£©y'U a— ;px— 3r;pjH, 

75 H, 7tb7SK, ^^^l/X^^^h*, v;i/f 
yh, y;Hf^>, 7-fe5^>, y7tf>, bV7±^ 
>, X;^^>^<H^*D, in&S3ifi«lRbT«ffl 

[0 0 4 6] Sfc, *5SMKlitt*'f >yt3»S6K:»a 

ttswflp-r-sfcfe, «s©iMifSttji!**iip-rsit*>i»r 

50 Ttt, WttlfSSttSU, #K*>#BfgttSJ&£#W 
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6 *l* . Wttlf- tSJSttStf t b T 145 -7 U ;W 5> * 5 

/SK^f 2-7;i^;u-N-#;i^*->*^;i/ 
>, * u u 75 y x5p;i/7* u -»-to«-f 5 

^V*l> *-f ^->IMS»tt*fcbT 

^vx^l^^^l^xx^x— 7;k tfU^+v- 

> 7;Mr;y7 u ;ux-7;k # u ~>x^- u u-r 
;n-fik #U^-^->x^i/>^ r >u;i/x-^;k * 

5Vk #iJ^ylfl/>yXr7U >tXXf;k V 
fiJt+yXfl/^/tl/X-h, ztfU^vX^k 

;yx7. tvk a°— 7^ p 7)v^-)vt> >&ffl& e<d 

[0 0 4 7] pHWffiEJW, 
B5±?B<»:bT57X^y— ;i/7 3>, h'JX?/-;|/75 
>, 7°P/W-;i/75 >< ^Jk*'J>&£*©75>^43 

a, ^Rftu^Afc im^ry^-^ 

A, 4^7> ; EX^A*i^fttl (Th7^^7>tr 
7A&£) , ft«*U">A, ^BS^MJ-^A, giRU^ 
>>Aa£0Rl*»f(i[)tii»fiai. **W4N-* 
fil/-2-tfn'JF>> ^tfg?*, rh7^f^ 

^i*CD7nA^-Kg, M^JVvV, V^frM^Vy 
K 7-yy*7-)\<\L^Vv h&<J£©fc*7k>y uh&£, 

[0 0 4 8] ttKWlEJWibTtt, D5»JH, 

7)V^ymm. -#V\£-)\>7)\>u-)V. tFD^a 
H;m;pa-7;, ^w^^^Hr^p-?;, th'o 

3r^X3\7Hr^P— ^^;Hr;i/D— ^, #'J7?U 
#Ufcfx;i/tfnU h*>, T^t'TxfAX^-? 

[0 0 4 9] £7c, #5 — f >?<Df1^tC*5V>Ttt#5S 
£ £©T^3M«tt#ffif§tt3lPE/ V-i b 

Hifl*K#ao7 f 7 □ >HS ->'J -X (797n> 
HS-05, HS-10, HS-20, HS-102 
5) , 7^7n>RNyU-X (RN— 1 0 , RN-2 
0« RN-30, RN-50, RN- 2 0 2 5) > Xol 
-7D>T^7y'J-X ta-7P>r-f7N-17 
7E, S-510) , fc«fct*a£thG)7x#U77- 
XSEy'J-X (SE-10N, SE- 1 0 2 5A, S 



(9) 

/<? 

E- 1 0 2 5N) , 7f* , J7V-7*NEy'J-X (N 
E-10, NE-20> NE-30, NE-40) &£* 

turn? <z>nz, 

[0 0 5 0] ±fBSJStt#ffif£tt$![ ; E/x'-£R 
j££ii£^/v-te7x:t>7TifccD*£77U a - HJ 
Jk 73MI/*^U 7~5P;kT7 Uk-h&£© 

77Ul/-hSt, 7:7 UJ1M, 7U;Wb^««Tt>«t 

*^^->^«o#^fiN, n '-y7syif;w 

^#Uk— K N, N '-y7S/x7Jl/7i"Jl/- 
10 K N, N '-x75/XfP;kTi7'J;kT5 F, N, N 
'-y75yifiM^^7SF, N, N '-^75 
/X7JW^yiJl/-h, N, N '->>7 5y7°Dtf;k 
7:7U;l-75 h\ N, N '-^757Xf;W5'?'j;l' 
75 £ttS£«£b7;:t>CD©4$HfcteX 
Kfn^tF'JV. ^>yMD7^F, Wc^)W 
"y y ^;H*Kfc £ £ ffl ViTff ft 5 Z. £ j5«"C * * . 
[0 0 5 1 ] SSfc, #«ttrffittS#R#1R<0flSlC, tf 

-X5;k +r>F5;k p 5 .tic if 

20 [0 0 5 2] *fl-*Jj*'JV-7?^bfc*fia* 

MtfiWltlT. 2l^stn7^'Jn^;i' 

X«X^l/>> Th7th*D7*7U^7^UU-h, 
T^M^U (a, 2> 3Sfctt4) -7)V 

*r)V7.9-V>, (a, 2, -7;l/3^ 1 ->^ 
^•kX 3, 4 - v^^MkX^kX a-7i^Hf 
yt'^K>t'>, t*x;P±7^l^>, y/fil- 
75/ (^^) 7?'JI/-K y^7^75/xfjP 

30 7^'Jly-h, y^f ;P7S7 7°D tf;i-7i"J 

;P75H, N, N-y/f^75/l7;i'7^Jl'- 
h, 7i7'JP-1';P ; E^7*U>, N> N-is*^)V7>7 
U;i/75F> N— <77 p Pfcf;P7^'j;W75 h\ N, N 
-yXf^7?'JJP73 H. 7WV- 
V. X^;k (/^) 7^'JU— h, 7°Ptf;i/ (^^) 7 
^Ul/-K X^^+v'JL' (/^) 7i7VU—h, •€■ 
(Dm7JU^JV (Mr) 7PVU-b. * h+v^x^P 
>^>J3-;P (/^) 7^iJl/-K xh^~>S, 7n 
^->*, 7h + v*©v ? x5 1 I/>i7* , JP-;k*7ctt^ 

40 ux7k>^ij3-;i/© (/^) T7Ul/-h, y?n 
(pc^) 7?VU-b, ^>'J)V 7t> 
'Jly-F, 7i74 ; yXf;P (/^) 7^Ul^-h, -f 
V#x;l/ (M?) 7i"JWh, tFP+y?^ 
(^^) 7i7'Jl^-h. *d*7y*, 
* (^^) 7i"Jl/-K (/^) 7fU*7SH, ^ 
ly-f>H75H, (^^) r^u^woitriKDttfc 
»ilS#A75«^tt ft/, •/, MJ, 7F7, 
#U) ifl/z^Jn-^y (/^) 77'JL^-h, 
1. 4-7?>p-t— ;k 1, 5-^>^>v^"-;k 

bo 1, 6 -'N+lJ-^v 5 ^-— ;k 1> 8 -^-7^>v^-^ 
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-K bU^P-^r/PA^HJ 7£"Jk- 
K y'J-bU> (5?, MJ) h* 

50 7^'J k-h^^U^S^^U^S^W-fS 
[0 0 5 3] S&, ^UTi'iJ^ilXfik io 

[0054] m-smtfemmmmt) u ^^mmmyy 

+->b\ n?*y?y\i HD#y/t- rt^Kteif^ 20 

[0055] *iii:*^tii mkm&w-smm&Wi 

ytFD77>, *1}->^>&<H75S#tf so 
[0 0 5 6] »KJt9^LK*K^MRSii-fc*-sR>^7 

Mfc^CWl t^r^-fiy b(D*^7iii?^y hv-'J-Xt 
[0 0 5 7] m^<DtS-T^y^v y Jf*>T 

% % - # > T fe s*tta&&«4>& < * © * * T tt* 

[0 0 5 8] S7c> *%B^ic*3V^T«# ^¥ 7-946 
3 4^i*5^tt#Pi¥8- 5 9 7 1 5^&*fc»« 
$ ttTV> 3 J: "5 tsW&Wk^ tfft Kb L fc t> © 

[0 0 5 9] 



[0 0 6 0] *SSWK43V>T^*efflWJBB£ffl^S 

tti \±x-#y7'7 y zmn, mM2\iy^uyr=.y 

Mm. lfi3ay^fMt^JF>«fi> «»4tt5> 

[0 0 6 1 ] 7^>ttStc£oT#I^JftU;i7kt'#- 
OSm^c : 7rt» . %tt>& 

2 : 

[0 0 6 2] (T-jry&mz&^TMzftWLiiJMfSLtf 
I JT-St*-#>777?©M) 3 : 

7X:*» 

ww¥ 10-316909 ^mizmm^tifzmmm 1 
t^i«©7jatc:±D. id^&fi**, mr& 

(3n>H7>A-#>I) 5SB («T¥K«t*-rt> 

»a^tt«CD7f* U 7 V - /*S E - 1 0N£3g&i;£ 
8 0«#fcln]*TjB*i!fc*4l$raj&»W-T# 

■uaaftff&5. Ti7'jn-hu;n. 6gc 
i, ii^KTj'J^AO. o 5gf$i:£££>triin*.T6 or 
T4 s^ma^Kjcsff^-s. #snt**so. 4m 

m © * > X 1/ > -f )V $ - TIM L- Tffl ^tt^F S 
[0 0 6 3] )k\Z, S*«F»f3-f*>S!SI*2 7 fflt 5 

0. 5ggAn, S*»Ha7 CC^fififtS, ^V^T> 
7t*U7V-7SE-1 0N^3^AnTj«^L7c 

x^i/>i5gB> fh7tHn7;i'7U;w^i"J 
1^— h 6 X^T^U U'-M 5«S*«fctXt - Ft 
->;i/^;p*X^>o. o 2M&Atif£m&®Wi&* ffiT 
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(54) RECORDING INK AND METHOD FOR RECORDING THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a recording ink improved 
in hue and color reproducibility and giving images reduced in 
blotting and improved in water resistance and light resistance by 
mixing a specified water-dispersible or -soluble colorant with a 
specified dispersant, water and a water-soluble organic solvent. 
SOLUTION: A water-dispersible or -soluble colorant comprising 
a quinacridone pigment represented by formula I (wherein R1 and 
R2 are each a halogen or H), a phthalocyanine pigment 
represented by formula II (wherein M is copper, iron, nickel or H; 
X is H or a halogen; and p is 0-8) and a polymeric dye having an 
average molecular weight of 500-150,000 and obtained by 
forming a salt from a sulfo-containing polymer and a basic dye 
represented by formula III or IV is mixed with a dispersant 
comprising a polymer having hydrophilic moiety and a 
hydrophobic moiety and/or a surfactant having a 6C or higher 
alkyl, a hydrophilic organic solvent, water and optionally a 
nonionic surfactant having a polyoxyalkylene group and a urea 
(derivative) to obtain a recording ink. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ink for record which uses as a principal component the coloring agent, 
the water, and the water-soluble organic solvent which distribute or dissolve in water 
As a coloring agent The average molecular weight 5000 thru/or the macromolecule 
color of 150,000 which comes to carry out salt formation of the basic dye to the high 
molecular compound which has at least one sort and sulfonic group of the 
phthalocyanine pigment expressed with the Quinacridone system pigment and the 
following general formula (2) which are expressed with the following general formula (1) 
is contained in coincidence. Ink for record characterized by containing the surfactant 
which has the high molecular compound which has a hydrophilic part and a 
hydrophobic part as a dispersant, and/or a with a carbon numbers of six or more alkyl 
group. 
[Formula 1] 



(1) 




(R1 and R2 express an alkyl group, a halogen atom, or a hydrogen atom among a 

formula.) 

[Formula 2] 



(2) 




(M expresses copper, iron, nickel, or a hydrogen atom among a formula, and X 
expresses a hydrogen atom or a halogen atom.) p expresses the integer of 0 to 8. 
[Claim 2] Ink for record according to claim 1 characterized by containing the nonionic 
surfactant which has a polyoxyalkylene group as at least one sort of a surfactant. 
[Claim 3] Ink for record according to claim 1 or 2 characterized by the particle 
diameter of a pigment being 0.01 micrometers thru/or 0.1 micrometers. 
[Claim 4] Ink for record according to claim 1, 2, or 3 characterized by particle diameter 
containing a titanium oxide particle 0.1 micrometers or less with a pigment and a giant- 
molecule color. 

[Claim 5] Ink for record according to claim 1, 2, 3, or 4 characterized by for a pigment 
being the Quinacridone system pigment expressed with a general formula (1), and a 
macromolecule color being a macromolecule color to which it comes to carry out salt 
formation of the basic dye expressed with the following chemical formula (3) by the 
high molecular compound which has a sulfonic group. 
[Formula 3] 



(3) 
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[Claim 6] Ink for record according to claim 1, 2, 3, or 4 characterized by for a pigment 
being a phthalocyanine pigment expressed with a general formula (2), and a 
macromolecule color being a macromolecule color to which it comes to carry out salt 
formation of the basic dye expressed with the following chemical formula (4) by the 
high molecular compound which has a sulfonic group. 
[Formula 4] 

(4) 




[Claim 7] Ink for record according to claim 2, 3, 4, 5, or 6 characterized by the nonionic 
surfactant which has a polyoxyalkylene group being at least one sort of a surfactant 
expressed with the following general formula (5), (6), (7), and (8). 
[For mula 5] 

R _^^ — 0(0£CH20)kH < 5 ) 

(R3 expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14, and k expresses the integer of 5 to 20.) 
[Formula 6] 

CH 3 CH 3 CH 3 9H3 
CH3 -CH-CH 2 ~C-HCEC^-CH2 "CH-CH* 

OO (6) 



CH 2 



fH 2 

(n expresses the integer of m andQ to 20 among a formula.) 
[Formula 7] 

R*-CO C HzO H 2 ) n OH (7) 

(R4 expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14 f and n expresses the integer of 5 to 20.) 
[Formula 8] 

C Ha 

H-(OOH a OH a }m-COOHCHt)n-R 6 (8) 

(R5 expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14, and m and n express the integer of 0 to 20.) However, neither m nor n is 
set to 0. 

[Claim 8] Ink for record according to claim 1, 2, 3, 4, 5, 6, or 7 characterized by being 
the giant-molecule color which comes to carry out salt formation of the basic dye to 
the high molecular compound with which a giant-molecule color consists of a 
copolymer which has p-styrene sulfonic acid, hydroxyethyl methacrylate, or 
hydroxyethyl acrylate as a base unit. 

[Claim 9] Ink for record according to claim 2, 3, 4, 5, 6, 7, or 8 characterized by 
containing at least one sort of a urea and a urea derivative with a nonionic surfactant. 
[Claim 10] Ink for record according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 characterized by 
containing at least one sort of a pyrrolidone derivative as a water-soluble organic 
solvent. 

[Claim 11] The record approach characterized by making claim 1 thru/or the ink for 



record of 10 fly as a minute drop with heat energy or mechanical energy, and Stockigt 
sizing degree forming the image beyond resolution 10 dot/mmx10 dot/mm in the 
record form for 3 seconds or more in the ink for record 2.0 g/m2 thru/or by making it 
adhere two times 20 g/m. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink for record suitable for 
especially ink jet record, and the ink for ink jet record in which the property which was 
further excellent especially as an object for color picture formation to the so-called 
regular paper is shown about the ink for record suitable for using for ink jet record, 
aquosity writing materials, a recorder, or a pen plotter. Moreover, this invention relates 
to the record approach which used the ink for record. 
[0002] 

[Description of the Prior Art] In recent years, an ink jet printer spreads from 
advantages, such as low noise and a low running cost, and the force RAPU linter 
printable in a regular paper is also thrown into the commercial scene. In such an ink jet 
printer, although it is required to satisfy the color reproduction nature of a color 
picture, the water resisting property of an image, drying [ lightfastness and drying / of 
an image ], image blot prevention, regurgitation dependability, etc., it is difficult to 
satisfy these all. 

[0003] In forming a color picture with an ink jet printer, even if a clear image is formed 
in yellow, a Magenta, and the monochrome printing section of cyanogen, there is a fault 
that the clear nature of an image falls that it is easy to generate an image blot in red, 
Green, and 2 blue color pile parts. Since it is raising drying [ of a record image ] by 
raising the permeability of the recording ink to the recording paper like JP,55-29546,A 
in drying the record image by ink jet record without using an anchorage device 
especially, a blot of an image becomes remarkable with the recording paper to be used, 
and there is a fault that the clear nature of an image falls. Moreover, by making JP,60- 
23793,B contain dialkyl sulfo succinate as a surface active agent in the ink for ink jet 
record Although lessening the fall of the clear nature of an image is indicated while 
raising drying [ of the record image by ink jet record ] With the recording paper to be 
used, there is fault that the diameter of a pixel is remarkable, the fall of difference 
image concentration is also remarkable, and the clear nature of an image falls. 
Moreover, a surfactant decomposes [ the ink for record ] by the alkali side, the 
effectiveness of a surfactant is lost during preservation of the ink for record, sediment 
arises in the ink for record and it has the fault that lifting regurgitation dependability 
falls the jam up of a nozzle etc. in an ink jet printer. 

[0004] Furthermore, although raising drying [ of the record image by ink jet record ] by 
making the ink for ink jet record contain the strong base nature matter is indicated by 
JP,56-57862,A Although it is effective in raising drying when an image is formed in the 
acid paper by which rosin size was carried out, the effectiveness of the improvement 
in drying is not seen with the recording paper using the alkyl ketene dimer or the 
alkenyl sulfo succinic acid as a sizing compound. Moreover, acid paper also has the 
fault that the effectiveness of the improvement in drying is not seen, in 2 color pile 
parts in a record image. Moreover, JP,1~203483,A is made to contain a polyhydric- 
alcohol derivative and pectin in the ink for record, and although preventing a blot of a 
record image by the pectin as a thickener is indicated, since pectin is a nonionic 
compound which makes a hydroxy! group a hydrophilic group, it has the fault that the 
regurgitation dependability after a printing pause is missing. 

[0005] On the other hand, although amelioration of the color used for the ink for ink jet 
record is performed in order to usually reconcile the color reproduction nature of a 
color picture, lightfastness, and a water resisting property in the paper, it is difficult to 
raise the lightfastness of a record image, and a water resisting property, and to obtain 
a color with high regurgitation dependability. Moreover, in order to acquire the water 
resisting property of a record image, and lightfastness, various things for which a 
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pigment is used are also tried, but since a problem is in a color tone, it is not adopted 
except the large-sized plotter with which especially the present condition requires 
lightfastness. Moreover, when a pigment is used, blinding occurs with the ink jet printer 
corresponding to high-resolution-izing of a record image etc., and there is also a 
problem that regurgitation dependability is missing. 

[0006] Then, although mixing and using a pigment and a color in order to improve a 
color tone, and to raise the color reproduction nature of a color picture and to improve 
the lightfastness of an image, and a water resisting property and regurgitation 
dependability is indicated by JP,60-45668,B, JP,6-100812,A, etc. The former of the 
lightfastness of a color is inadequate, and neither the permeability of the ink to a 
regular paper nor color enhancement is necessarily enough, and although lightfastness 
is enough compared with the former, color enhancement's is inadequate, and by it, it 
has difficulties, like blue coloring is especially somber. [ of the latter ] Moreover, 
although the ink for record using the macromolecule color which has the sulfonic group 
by which salt formation was carried out by basic dye is indicated by JP,60~38481,A 
and JP,6Q-38482,A, these have the fault that that lightfastness is inadequate and it is 
easy to generate blinding with an ink jet printer etc. regurgitation dependability is 
missing. As mentioned above, in the former, it excelled in the color tone, and color 
reproduction nature was good and it was difficult to obtain the ink for record which 
image blots are also few clear images, and can form enough images of a water resisting 
property and lightfastness, especially the ink for record with the high regurgitation 
dependability in ink jet record. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, the 1st technical problem of this 
invention is to offer the ink for record which was excellent in the color tone, and 
whose color reproduction nature was good, and the image blot could also form [ could 
solve such a trouble, and ] few clear images, and was excellent in the water resisting 
property of an image, and lightfastness. It is in offering the ink for record which can 
form the image which was excellent in the color reproduction nature of secondary 
colors, such as blue, Green, and Green, and excelled [ sheet / for over head 
projectors / transparence ] in transparency especially. The distributed stability of a 
coloring agent is good, and is excellent in preservation stability, and especially the 2nd 
technical problem of this invention has it in offering the ink for record with the high 
regurgitation dependability in ink jet record also in after prolonged preservation and a 
printing pause. The 3rd technical problem of this invention has the high permeability 
over the regular paper of the ink for record, and is to offer the ink for record which it 
excels in drying [ of the formed image ], and a blot of an image is prevented, and can 
form a clear image. The 4th technical problem of this invention is to offer the ink for 
record of the Magenta color excellent in color reproduction nature, and the ink for 
record of a cyanogen color. Furthermore, the 5th technical problem of this invention is 
excellent in a water resisting property and lightfastness, and its color reproduction 
nature is good and it is to offer the ink jet record approach which can form the image 
excellent in clear nature with high resolution. 
[0008] 

[Means for Solving the Problem] In the ink for record which uses as a principal 
component the coloring agent, the water, and the water-soluble organic solvent which 
distribute or dissolve the above-mentioned technical problem of this invention in water 
As a coloring agent The average molecular weight 5000 thru/or the macromolecule 
color of 150,000 which comes to carry out salt formation of the basic dye to the high 
molecular compound which has at least one sort and sulfonic group of the 
phthalocyanine pigment expressed with the Quinacridone system pigment and the 
following general formula (2) which are expressed with the following general formula (1) 
is contained in coincidence. It is attained by the ink for record characterized by 
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containing the surfactant which has the high molecular compound which has a 
hydrophilic part and a hydrophobic part as a dispersant, and/or a with a carbon 
numbers of six or more alkyl group. 
[Formula 9] 




(1) 



(R1 and R2 express an alkyl group, a halogen atom, or a hydrogen atom among a 

formula.) 

"Formula 10] 




(2) 



(M expresses copper, iron, nickel, or a hydrogen atom among a formula, and X 
expresses a hydrogen atom or a halogen atom.) p expresses the integer of 0 to 8. 
[0009] By using the average molecular weight 5000 thru/or the macromolecule color of 
150,000 to which the high molecular compound which has at least one sort and 
sulfonic group of the phthalocyanine pigment expressed with the Quinacridone system 
pigment and the following general formula (2) which are expressed with the following 
general formula (1) as a coloring agent comes to carry out salt formation of the basic 
dye according to this invention, it excels in a color tone, and color reproduction nature 
is good and can form the image excellent in a water resisting property and 
lightfastness. Moreover, by making the surfactant which has the high molecular 
compound which had a hydrophilic part and a hydrophobic part in the ink for record 
containing this coloring agent as a dispersant, and/or a with a carbon numbers of six 
or more alkyl group contain, the ink for record which raised the distributed stability of 
a coloring agent and was excellent in preservation stability can be obtained, and ink jet 
record with high regurgitation dependability can be performed after prolonged 
preservation and a printing pause. Furthermore, by making the surfactant which has 
the high molecular compound which had a hydrophilic part and a hydrophobic part as a 
dispersant, and/or a with a carbon numbers of six or more alkyl group contain, while 
being able to raise drying [ of the image which raised the permeability over the regular 
paper of the ink for record, and was formed ], the clear image by which the blot of an 
image was prevented can be formed. 

[0010] Although what is shown in following Table 1 and 2 can be mentioned as an 
example of a phthalocyanine pigment expressed with the Quinacridone system pigment 
and general formula (2) which are expressed with a general formula (1), it is not limited 
to these. 
[0011] 
[Table 1] 
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[0012] 
[Table 2] 



(2-4) 




[0013] Moreover, the macromolecule color to which it comes to carry out salt 
formation of the basic dye expressed with the following chemical formula (3) or (4) by 
the high molecular compound which has a sulfonic group and a hydroxyl group 
especially as the average molecular weight 5000 which comes to carry out salt 
formation of the basic dye to the high molecular compound which has a sulfonic group 
thru/or a macromolecule color of 150,000 is desirable. 
[Formula 11] 
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(3) 



(4) 



[0014] Furthermore, a copolymer with p-styrene sulfonic acid, hydro xyalkyl 
methacrylate, or hydroxyalkyl acrylate is specifically used as a high molecular 
compound which has a sulfonic group. The macromolecule color to which it comes to 
carry out salt formation of the basic dye expressed with the above-mentioned 
chemical formula (3) or (4) to this is desirable. The macromolecule color to which it 
comes to carry out salt formation of the basic dye especially expressed with the 
above-mentioned chemical formula (3) or (4) to this using a copolymer with p-styrene 
sulfonic acid, hydroxyethyl methacrylate, or hydroxyethyl acrylate is desirable. By 
using a copolymer with p-styrene sulfonic acid, hydroxyalkyl methacrylate, or 
hydroxyalkyl acrylate as a high molecular compound which has a sulfonic group, the ink 
for record excellent in especially distributed stability can be obtained. 
[0015] About the example of a macromolecule color, although shown, they are not the 
following chemical formula (3-P) or (4-P) the thing limited to these. 
[0016] 

[Formula 12] 




(3-P) 



(4-P) 



[0017] As for such a macromolecule color, it is desirable to use what removed the 
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mineral salt impurity of NaCI, Na2S04, and CaC03 grade by being able to manufacture 
with the conventional method indicated by JP,6Q-385482,A etc., and refining this using 
a reverse osmotic membrane or ion exchange resin. By removing a mineral salt 
impurity, generating of the blinding of the head in an ink jet printer or the blinding in 
the filter in a printer can be prevented, and regurgitation dependability can be raised. 
[0018] By using the macromolecule color which comes to carry out salt formation of 
the basic dye to the high molecular compound which has a sulfonic group with the 
phthalocyanine pigment expressed with the Quinacridone system pigment expressed 
with said general formula (1), or said general formula (2), saturation improves and it 
excels in a color tone, and color reproduction nature can be good and can obtain the 
ink for record excellent in the water resisting property of an image, and lightfastness. 
The macromolecule color to which it comes especially to carry out salt formation of 
the basic dye expressed with the above-mentioned chemical formula (3) by the high 
molecular compound which has the Quinacridone system pigment expressed with said 
general formula (1) as a coloring agent, and a sulfonic group in the ink for record of 
this invention, For example, by using the macromolecule color expressed with the 
above-mentioned chemical formula (3-P), it excels in a color tone, and color 
reproduction nature is good and can obtain the ink for record of the Magenta color 
excellent in the water resisting property of an image, and lightfastness. Moreover, by 
using the macromolecule color to which it comes to carry out salt formation of the 
basic dye expressed with the above-mentioned chemical formula (4) by the 
phthalocyanine pigment expressed with said general formula (2) as a coloring agent, 
and the high molecular compound which has a sulfonic group, for example, the 
macromolecule color expressed with the above-mentioned chemical formula (4-P), it 
excels in a color tone, and color reproduction nature is good and can obtain the ink for 
record of the cyanogen color excellent in the water resisting property of an image, and 
lightfastness. 

[0019] Other pigments may be used together with the phthalocyanine pigment 
expressed with the Quinacridone system pigment expressed with said general formula 
(1), or said general formula (2) as a coloring agent in this invention. As such a pigment, 
an azo system, a phthalocyanine system, an anthraquinone system, A dioxazine 
system, an indigo system, a thioindigo system, a perylene system, an iso in DORENON 
system, Organic pigments, such as aniline black, an azomethine system, a rhodamine B 
lake pigment, and carbon black, Or inorganic pigments, such as ferrous oxide, titanium 
oxide, a calcium carbonate, a barium sulfate, an aluminum hydroxide, barium yellow, 
Berlin blue, cadmium red, chrome yellow, and a metal powder, are mentioned. 
[0020] As particle diameter of the Quinacridone system pigment expressed with a 
general formula (1), the phthalocyanine pigment expressed with a general formula (2), 
and other pigments If 0.01 micrometers - 0.1 micrometers are desirable and becomes 
smaller than 0.01 micrometers, obliterating power will decline and image concentration 
will become low. Moreover, when lightfastness falls and it uses with a macromolecule 
color, the lightfastness of an image becomes equivalent to the lightfastness of the 
image in the ink for record of the conventional color system, and the amelioration 
effectiveness over the lightfastness of an image is not acquired. Moreover, if 0.1 
micrometers is exceeded, the blinding of the head in an ink jet printer and the blinding 
in the filter in a printer will occur, and regurgitation dependability will come to fall. 
Furthermore, when particle diameter uses together titanium oxide 0.1 micrometers or 
less with the phthalocyanine pigment expressed with the Quinacridone system pigment 
expressed with said general formula (1), or said general formula (2), the lightfastness of 
an image can be raised more. 

[0021] Next, the dispersant used in this invention is explained. As a pigment agent 
which consists of a high molecular compound which has a hydrophilic part and a 
hydrophobic part As a hydrophilic giant molecule, by the natural system, gum arabic, 



TORAGANGAMU, good AGAMU, Karaya gum, low force SUTOBINGAMU, arabino 
GARAKUTON, pectin, Vegetable macromolecuies, such as KUINSU seed starch, an 
alginic acid, a carrageenan, By microorganism system giant molecules, such as animal 
system giant molecules, such as seaweed system giant molecules, such as an agar, 
gelatin, casein, albumin, and a collagen, xanthene gum, and a dextran, and the 
semisynthesis system Methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, Fibrin 
system macromolecuies, such as hydro xypropylcellulose and a carboxymethyl 
cellulose, Starch system macromolecuies, such as sodium carboxymethyl starch and 
sodium starch phosphate, By seaweed system macromolecuies, such as sodium 
alginate and propylene glycol alginate, and the pure composition system Vinyl system 
macromolecuies, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and polyvinyl methyl 
ether, The polyacrylamide non-constructing a bridge, polyacrylic acid, and its alkali- 
metal salt/Acrylic resin, such as water-soluble styrene acrylic resin, water-soluble 
styrene maleic resin, Water-soluble vinyl naphthalene acrylic resin, water-soluble vinyl 
naphthalene maleic resin, A polyvinyl pyrrolidone, polyvinyl alcohol, the alkali-metal salt 
of beta-naphthalene sulfonic-acid formalin condensate, The high molecular compound 
which has the salt of cationic functional groups, such as the fourth class ammonium 
and an amino group, in a side chain can be mentioned, and naturally-ocurring-polymers 
compounds, such as a shellac, can also be used. 

[0022] Moreover, as a surfactant which has a with a carbon numbers of six or more 
alkyl group, the nonionic surfactant which has a polyoxyalkylene group is desirable, and 
the polyoxyethylene polyoxypropylene alkyl ether expressed with the polyoxyethylene 
alkyl ether or the following general formula (8) expressed with the polyoxyethylene 
alkyl phenyl ether expressed especially with the following general formula (5), the 
acetylene glycol system surfactant expressed with the following general formula (6), 
and the following general formula (7) is desirable. By using these nonionic surfactants, 
the image which the permeability of the ink for record to the recording papers, such as 
a regular paper, was raised, and drying [ of an image ] was raised, and prevented the 
blot of an image, and was excellent in clear nature can be formed. 
[Formula 13] 
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(R3 expresses among a formula the carbon number 6 which may branch thru/ or the 

chain of 14, and k expresses the integer of 5 to 20.) 

[Formula 14] 

CHg CH 3 9H3 CH 3 

CH3-CH-CH2-C-CEC-C-CH2-CH-CH3 
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(n expresses the integer of m andO to 20 among a formula.) 
[Formula 15] 

R,-COCH*CH*)nOH (7) 

(R4 expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14, and n expresses the integer of 5 to 20.) 
[Formula 16] 

C H 3 
I 

H - CO C HiC Hi)m-CO C H 0 H*3 n ~Ri ( 8 ) 



(R5 expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14, and m and n express the integer of 0 to 20.) However, neither m nor n is 
set to 0. 

[0023] An alkyl group, an alkenyl radical, etc. are mentioned as a chain of the above 
R3, R4, and R5. The image which the wettability on the ink for record and front faces 
of the recording paper, such as a regular paper, could be raised more, the permeability 
of the ink for record to the recording paper was raised, and drying [ of a record image ] 
was raised, and prevented the blot of an image, and was excellent in clear nature can 
be formed by making surface tension of the ink for record into 50 or less mN/m 
especially using these surfactants. 

[0024] In addition, the above-mentioned surface tension is an index which shows the 
permeability to the recording paper of the ink for record, especially surface formation 
is carried out, and shows the dynamic surface tension in the short time amount for 1 
or less second, and differs from the static surface tension measured by saturation 
time. Although all can be used if it is the approach of measuring the dynamic surface 
tension for 1 or less second conventionally by the well-known approach indicated by 
JP,63-31237,A etc. as a measuring method, the value which the Wilhelmy type hung 
here and was measured using the plate type surface tension balance shows. Supposing 
the value of surface tension has 50 or less desirable mN/m and it considers especially 
as 40 or less mN/m, drying [ of the further excellent image ] will be acquired. 
[0025] Moreover, if the macromolecule color to which it comes to carry out salt 
formation of said pigment and basic dye as a coloring agent is used, after being able to 
obtain the ink for record which whose distributed stability of a coloring agent improved 
according to solubilization with the polyoxyethylene chain of the nonionic surfactant 
which has a polyoxyalkylene group, and was excellent in preservation stability and 
saving the ink for record for a long period of time, regurgitation dependability is high, 
and ink-jet record without image degradation can be performed. Furthermore, if urea 
derivatives, such as a urea, a hydroxyethyl urea, or a dihydroxyethyl urea, are used 
with the above-mentioned nonionic surfactant, by the interaction between said 
macromolecule colors and nonionic surfactants becoming weaker, and easing a meeting 
of a macromolecule color, the permeability over the detail paper of the ink for record 
can be raised, and the mothball nature of the ink for record and the regurgitation 
dependability in Inkjet record can be improved further. As an addition of these ureas 
or a urea derivative, 0.1 - 5% of the weight of the ink for record is desirable. If fewer 
than 0.1 % of the weight, it is ineffective, and if 5 % of the weight is exceeded, the 
viscosity change at the time of moisture evaporation will be affected, and fall ****** 
has the regurgitation dependability after a printing pause. 

[0026] Although many above components are distributed or dissolved in water, in order 
that the ink for record of this invention may prevent the desiccation at the time of 
storage of the ink for record, it is the purpose for raising the distributed stability and 
dissolution stability of a coloring agent etc., and the water-soluble organic solvent is 
added by the ink for record of this invention. 

[0027] As such a water-soluble organic solvent, for example Ethylene glycol, A 
diethylene glycol, triethylene glycol, a polyethylene glycol, A polypropylene glycol, 1,5- 
pentanediol, 1, 6 hexandiol, Glycerol, 1 and 2, 6-hexane trio-RU, 1 and 2, 4-butane 
triol, Polyhydric alcohol, such as 1, 2, 3-butane triol, and PETORI oar Ethylene glycol 
monoethyl ether, ethylene glycol monobutyl ether, The diethylene-glycol monomethyl 
ether, diethylene glycol monoethyl ether, The diethylene-glycol monobutyl ether, the 
tetraethylene glycol monomethyl ether, Polyhydric-alcohol alkyl ether, such as the 
propylene glycol monoethyl ether Polyhydric-alcohol aryl ether, such as ethylene 
glycol monophenyl ether and ethylene glycol mono-benzyl ether, A N-methyl-2- 
pyrrolidone, an N-hydroxyethyl-2-pyrrolidone, Nitrogen-containing heterocyclic 
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compounds, such as 2-pyrrolidone, 1, 3-dimethyl imidazolidinone, and epsiion 
caprolactam, Amides, such as a formamide, N-methyl formamide, and N.N- 
dimethylformamide Monoethanolamine, diethanolamine, triethanolamine, Amines, such 
as a monoethyl amine, diethylamine, and triethylamine, sulphur-containing compounds, 
such as dimethyl sulfoxide, a sulfolane, and thiodiethanol, propylene carbonate, 
ethylene carbonate, gamma-butyrolactone, etc. can be illustrated, and these water- 
soluble organic solvents are independent — or more than one can be mixed and it can 
use. 

[0028] In these especially a water-soluble desirable organic solvent A diethylene 
glycol, Thiodiethanol, polyethylene glycols 200-600, triethylene glycol, Glycerol, 1 and 
2, 6-hexane triol, 1 and 2, 4-butane triol, PETORI oar, 1,5-pentanediol, a N-methyl-2- 
pyrrolidone, It is N-hydroxyethyl-2-pyrrolidone, 2-pyrrolidone, 1, and 3-dimethyl 
imidazolidinone etc. [ while raising the distributed stability and dissolution stability of a 
coloring agent by using these water-soluble organic solvents, after being able to 
control moisture evaporation, being able to prevent desiccation of the ink for record 
and saving the ink for record for a long period of time ] Moreover, when prolonged 
printing is stopped, ink jet record excellent in regurgitation dependability can be 
performed. Moreover, when pyrrolidone derivatives, such as an N-hydroxyethyl-2- 
pyrrolidone, are especially added in the ink for record, raising the distributed stability 
of a coloring agent, especially a pigment and the compatibility over a record form can 
be raised. After this saves the ink for record for a long period of time, the clear image 
which could perform ink jet record with still higher regurgitation dependability in ink jet 
record, and whose concentration was high in the record form, and was excellent in it at 
the homogeneity of a dot can be formed. 

[0029] In order to adjust surface tension to the ink for record of this invention 
Moreover, said general formula (5), In addition to the surface active agent expressed 
with (6), (7), or (8), the diethylene-glycol monophenyl ether, Ethylene glycol 
monophenyl ether, ethylene glycol monoallyl ether, The diethylene-glycol monophenyl 
ether, the diethylene-glycol monobutyl ether, Alkyl or aryl ether of polyhydric alcohol, 
such as the propylene glycol monobutyl ether and the tetraethylene glycol 
chlorophenyl ether, Lower alcohol, such as a polyoxyethylene polyoxypropylene block 
copolymer, a fluorochemical surfactant or ethanol, and 2-propanol, can be added, and 
especially the diethylene-glycol monobutyl ether is desirable. 

[0030] As a coloring matter of this invention, other colors other than said pigment and 
a macromolecule color can be mixed and used if needed. That a water resisting 
property and lightfastness excelled [ that ] in the water soluble dye classified into acid 
dye, a substantivity color, basic dye, reactive dye, and the food color in a Color Index 
as such a color is used. These are added in the range in which effectiveness, such as 
color reproduction nature, a water resisting property, and lightfastness, is not 
alienated. 

[0031] If these colors are mentioned concretely, as acid dye and the food color C. The 
I. acid yellow 17, 23, 42, 44, and 79,142, C.I. acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 
52, 82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 186, 249, and 254, As 289, the CI acid 
blues 9, 29, 45, and 92,249, the C.I. acid blacks 1, 2, 7, 24, 26, and 94, the C.I. hood 
yellow 3 and 4, the C.I. hood red 7, 9, and 14, the C.I. hood blacks 1 and 2, and a 
substantivity color C. The I. direct yellow 1,12, 24, 26, 33, 44, 50, and 
86,120,132,142,144, C.I. direct red 1, 4, 9, 13, 17, 20, 28, 31, 39, 80, 81, 83, and 
89,225,227, C. I. direct Orange 26, 29, and 62,102, the C.I. direct blues 1, 2, 6, 15, 22, 
25, 71, 76, 79, 86, 87, 90, and 98,163,165,199,202, C.I. direct blacks 19, 22, 32, 38, 51, 
and 56, As 71, 74, 75, 77,154,168,171, and basic dye C. I. BASIC yellow 1, 2, 11, 13, 14, 
15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 40, 41, 45, and 49, 51, 53, 63, 64, 65, 67, 70, 73, 77, 
87 and 91, C.I. BASIC red 2, 12, and 13, 14, 15, 18, 22, 23, 24, 27, 29, 35, 36, 38, 39, 46, 
49, 51, 52, 54, 59, 68, 69, 70, 73, 78, 82,102,104,109,1 12, the C.I. BASIC blues 1, 3, 5, 7, 
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9, 21, 22, and 26, As 35 t 41, 45, 47, 54, 62, 65, 66, 67, 69, 75, 77, 78, 89.92, 93, 105, 117, 
120, 122, 124, 129 and 137,141,147,155, the CI. BASIC blacks 2 and 8, and reactive 
dye C. The I. reactive blacks 3, 4, 7, 11, 12, and 17, the C.I. reactive yellow 1, 5, 11, 13, 
14, 20, 21, 22, 25, 40, 47, 51, 55, 65, and 67, CI. reactive red 1, 14, 17, 25, 26, 32, and 
37, 44, 46, 55, 60, 66, 74, 79, 96, 97, the CI. reactive blues 1, 2, 7, 14, 15, 23, 32, 35, 38, 
41, 63, and 80, and 95 grades can be used, and especially acid dye and a substantivity 
color are desirable. 

[0032] Furthermore, in the ink for record of this invention, the additive known 
conventionally, for example, a preservation-from-decay antifungal agent, a rusr- 
proofer, pH regulator, a water-soluble ultraviolet ray absorbent, or a water-soluble 
infrared absorption agent can be added. 

[0033] As a preservation-from-decay antifungal agent, sodium dehydroacetate, sodium 
sorbate, 2-pyridine thiol— 1 -oxide sodium, sodium benzoate, pentachlorophenol sodium, 
etc. can be used, and an acid sulfite, a sodium thiosulfate, thiodiglycolic acid Amon, a 
diisopropyl AMMONIIUMU nit light, pentaerythritol tetranitrate, a dicyclohexyl 
ammonium nit light, etc. can be used as a rusr-proofer. 

[0034] If a bad influence can be adjusted to ******** and pH can be adjusted to the 
ink for record prepared as a pH regulator six or more, the matter of arbitration can be 
used and the carbonate of alkali metal, such as the 4th class ammonium hydroxides, 
such as a hydroxide of alkali metals, such as amines, such as diethanolamine and 
triethanolamine, a lithium hydroxide, a sodium hydroxide, and a potassium hydroxide, 
and ammonium hydroxide, the 4th class phosphonium hydroxide or a lithium carbonate, 
a sodium carbonate, and potassium carbonate, etc. will be mentioned as the example. 
Moreover, as a chelating reagent, ethylenediaminetetraacetic acid sodium, 
nitrilotriacetic acid sodium, hydroxyethyl ethylenediamine triacetic-acid sodium, 
diethylenetriamine pentaacetic acid sodium, URAMIRU sodium diacetate, etc. can be 
used, for example. 

[0035] In order to perform ink jet record using the ink for record of this invention The 
ink for record is made to breathe out with heat energy or mechanical energy from the 
detailed delivery of for example, the diameter of 20-60 micrometer. By ** in which 
weight makes it fly by the rate 5-20 m/s as a drop of 10ng-160ng, Stockigt sizing 
degree forms the record form for 3 seconds or more in the so-called regular paper for 
3 seconds or more, and Stockigt sizing degree forms an image Color reproduction 
nature is good and can form the image excellent in clear nature with high resolution. 
Moreover, as ink coating weight on the record form side at this time, 2 g/m2 to 25 
g/m2 is desirable, and good image concentration can be secured, without making a 
record form produce change by curl or water absorption of paper called flapping 
according to this coating weight. Especially, Stockigt sizing degree can form the image 
of the high resolution beyond resolution 10 dot/mmx10 dot/mm by making the ink for 
record adhere to the record form for 3 seconds or more two times 20 g/m from 2.0 
g/m2. Furthermore, the image excellent in color reproduction nature or transparency 
can be formed in the transparence sheet for over head projectors (OHP) by using the 
ink for record of this invention. 
[0036] 

[Example] An example explains this invention below. 

[0037] an example 1 — the churning dissolution of the constituent of the following 
formula was carried out using the dispersion liquid which distributed the pigment first 
shown in said table 1 (1-1) with the ultrasonic homogenizer under existence of a 
dispersant, and set particle diameter to 0.1 micrometers or less, it adjusted so that pH 
might be set to 7.5 with 10% water solution of lithium hydroxides, and this was filtered 
with the 0.45-micrometer Teflon filter, and the ink for record was obtained. 
The pigment shown in said table 1 (1-1)2 The macromolecule color of the weight % 
aforementioned chemical formula (3-P) 4 Weight % styrene acrylic-acid polymer 0.4 % 
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of the weight Glycerol 5 Weight % N-hydroxyethyl pyrrolidone 10 Surfactant of a 
weight % general formula (5) (R3=C9H19, k= 18) 2 Surfactant of a weight % general 
formula (5) (R3=C9H19, k= 10) 1 Weight % sodium dehydroacetate 0.2 % of the weight 
Ion exchange water Residue [0038] The ink for record was obtained like the example 1 
using the example 2 following constituent except having adjusted pH to 6.8 by the 
sodium hydroxide. 

The pigment shown in said table 1 (2-1) 1.2 % of the weight The macromolecule color 
of said chemical formula (4-P) 4 weight % — 1 and 2 — 6-hexane triol 4 Weight % 1,5- 
pentanediol 8 Weight % N-methyl-2-pyrrolidone 10 Surfactant of a weight % general 
formula (6) (m, n- 20) 1.2 % of the weight The surfactant of a general formula (6) (m, n= 
10) 1 Weight % sodium alginate 0.05 % of the weight Urea 5 Weight % 2-pyridine thiol-1- 
oxide sodium 0.2 % of the weight Ion exchange water Residue [0039] The ink for record 
was obtained like the example 1 using the example 3 following constituent except the 
lithium hydroxide having adjusted pH to 8.5. 

The pigment shown in said table 1 (1-2) 1 The macromolecule color of the weight % 
aforementioned chemical formula (3-P) 0.5 % of the weight Titanium oxide (particle 
diameter of 0.1 micrometers) 0.3 % of the weight Diethylene glycol 5 Weight % glycerol 
5 Weight % N-hydroxyethyl pyrrolidone 10 Weight % styrene acrylic-acid polymer 0.5 % 
of the weight Surface active agent of a general formula (7) (R4=C9H19, n= 12) 2 
Weight % sodium dehydroacetate 0.2 % of the weight [on exchange water Residue 
[0040] The ink for record was obtained like the example 1 using the example 4 
following constituent except the lithium hydroxide having adjusted pH to 9.5. 
The pigment shown in said table 1 (2-3) 1.0 % of the weight The macromolecule color 
of said chemical formula (4-P) 2.2 % of the weight Ethylene glycol 5 Weight % glycerol 2 
Weight % 1,5-pentanediol 8 Weight % 2-pyrrolidone 2 Surfactant of a weight % general 
formula (8) (R5=C6H13, m, n= 20) 0.8 % of the weight Urea 5 Weight % sodium benzoate 
0.2 % of the weight Ion exchange water Residue [0041] The ink for record was obtained 
like the example 1 using the example 5 following constituent except having adjusted pH 
to 7.8 by the sodium hydroxide. 

The pigment shown in said table 1 (2-1) 0.8 % of the weight The pigment shown in said 
table 2 (2-4) 0.2 % of the weight The macromolecule color of said chemical formula (4- 
P) 3.5 % of the weight Triethylene glycol 5 Weight % PETORI oar 10 Weight % N- 
methyl-2-pyrrolidone 5 Surfactant 2 of a weight % general formula (7) Weight % [R4: 
(C6H13)2CH- n= 12] 

Hydroxyethyl urea 5 Weight % 2-pyridine thiol-1-oxide sodium 0.2 % of the weight Ion 
exchange water Residue [0042] The ink for record was obtained like the example 1 
except having replaced with the pigment shown in said table 1 in example of 
comparison 1 example 1 (1-1), and the macromolecule color of a chemical formula (3- 
P), and having used the C.I. acid red 52. 

[0043] The ink for record was obtained like the example 2 except having replaced with 
the pigment shown in said table 1 in example of comparison 2 example 2 (2-1), and the 
giant-molecule color of a chemical formula (4-P), and having used the C.I. acid blue 
249. 

[0044] The ink for record was obtained like the example 3 except having replaced with 
the macromolecule color of said chemical formula (3-P) in example of comparison 3 
example 3, and having used the C.I. acid red 35. 

[0045] The ink for record was obtained like the example 4 except having replaced with 
the pigment shown in said table 1 in example of comparison 4 example 4 (2-3), and the 
giant-molecule color of a chemical formula (4-P), and having used the C.I. acid blue 9. 
[0046] The ink for record was obtained like the example 5 except having removed the 
surfactant of a general formula (7) in example of comparison 5 example 5. 
[0047] the ink for record obtained next by the above-mentioned examples 1~5 and the 
examples 1-5 of a comparison — the following — the trial [ like ] was performed. The 
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result is shown in Table 3. 

1) 45 micrometers of diameters of a nozzle of the clear nature thermal ink jet method 
of an image, With 33 micrometers of diameters of a nozzle which used the ink jet 
printer and Laminating PZT which have the nozzle of 300dpi for the pressurization of 
liquid room passage, and the ink jet printer which has the nozzle of 128dpi It printed to 
three kinds of print forms, commercial recycled paper, paper of fine quality, and bond 
paper, and about the printing image, a blot of 2 color pile sections boundaries, an image 
blot, a color tone, and concentration were synthetically judged by viewing, and the 
clear nature of an image was evaluated. In Table 3, the case where x mark is not 
satisfied in any of three kinds of print forms in the case where it is satisfied with at 
least one sort of print forms of** mark in the case where O mark is satisfied also in 
any of the print form whose property of the printed image is three kinds is shown. 
Moreover, the ink for record of an example and the example of a comparison was used 
and printed on the PET film which has the layer which uses PVA as a principal 
component on a front face, the PET film which has the printing image was projected 
with the over head projector, and color-enhancing evaluation was performed As for ** 
mark, in Table 3, x mark shows the case where coloring in the monochrome section is 
also bad for the case where, as for coloring of the monochrome section, coloring of 2 
color pile sections is a little somber in the case where transparency is high and O mark 
has good coloring of 2 color pile sections and the monochrome section although ** is 
good. 

2) The waterproof printing image sample of an image was immersed in 30-degree C 
water for 1 minute, change of the image concentration before and behind processing 
was measured with the Macbeth concentration meter, and it asked for the water 
resisting property (rate of fading %) by the following formula. In Table 3, the case where 
x mark is 30% or more when ** mark is less than 30% 10% or more about the case 
where the water resisting property (rate of fading %) of O mark is less than 10% also in 
any of three kinds of print forms is shown. 

The light-fast printing image sample of rate (%) of fading =[1 -(image concentration 
before image concentration / processing after processing)] x1003 image was irradiated 
at 63 black panel temperature in xenon feed meter for 3 hours, change of the image 
concentration before and behind processing was measured with the Macbeth 
concentration meter, and lightfastness (rate of fading %) was searched for by the 
following formula. In Table 3, the case where x mark is 30% or more when ** mark is 
less than 30% 5% or more about the case where the lightfastness (rate of fading %) of 
O mark is less than 5% also in any of three kinds of print forms is shown. 
Time amount until it pushes a filter paper against the image after drying printing of rate 
(%) of fading =[1 -(image concentration before image concentration / processing after 
processing)] x1004 image on fixed conditions and the ink for record stops imprinting in 
a filter paper was measured. In Table 3, the case where it dried within in 10 seconds 
also in any of three kinds of print forms was considered as O mark, and the case 
where the time amount beyond it was required was shown as a x mark. 

5) Preservation stability each ink for record was put into the polyethylene container, it 
saved for three months under each conditions (-20 degrees C, 5 degrees C, 20 
degrees C, and 70 degrees C), and the surface tension after preservation, viscosity, 
and the existence of a settlings deposit were investigated. In Table 3, even if saved on 
which conditions, although there were not O mark and precipitate about the case 
where there is no change of physical properties etc., the case where the deposit of ** 
mark and precipitate was accepted in the case where physical-properties change is 
large was shown as a x mark. 

6) The ink jet printer equipped with the head driven by PZT which has the nozzle of 30 
micrometers of diameters of a printing relaxation time dependability nozzle and 128dpi 
was used, it investigated whether it could return, even if only anything carries out a 
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printing pause without performing cap, cleaning, etc. working, and in the time amount of 
which the injection direction shifts or whether the weight of a discharged liquid drop 
changes estimated the dependability. In Table 3, change of drop weight was small at O 
mark and the printing pause for 600 seconds in the case where it is satisfactory at 
especially the printing pause for 600 seconds, and the case where remarkable blinding 
generated the case where a gap of the injection direction is small, in ** mark and the 
printing pause for less than 600 seconds was shown as a x mark. 
;0048] 

[Table 3] 



















O H P 






















1 


o 


o 


O 


O 


o 


O 


o 




2 


o 


o 


O 


O 


o 


O 


O 




3 


o 


o 


O | 


o 


o 


O 


o 




4 


G 


o 


o 


o 


o 


O 


o 




5 


O 


o 


o 


o 


o 


o 


o 




1 


Am) 


X 


X 


o 


o 


o 


A 




2 


Am) 


X 


o 


o 


A 


o 


A 




3 


Am) 


X 


X 


o 


o 


o 


A 




4 


Am) 


X 


X 


o 


A 


o 


A 




E 


o 


o 


O 


o 


X 


A 


X 



[0049] It excels in a color tone, when the ink for record obtained according to the 
example is used so that clearly from Table 3, color reproduction nature is good and 
there is no blot, it is a clear image with high concentration, and the image excellent in 
a water resisting property and lightfastness can be obtained also when which print 
form is used, and it excels also in drying [ of an image ]. Furthermore, the ink for 
record obtained according to the example is excellent in preservation stability, and can 
perform Inkjet record with high regurgitation dependability after a printing pause after 
prolonged preservation. 

[0050] On the other hand, the ink for record obtained by the example of a comparison 
was that with which are not satisfied of these either. That is, in the ink for record 
obtained by the example 1 of a comparison, it was inferior to the clear nature of an 
image with generating of a blot, and the water resisting property of an image and 
lightfastness were bad, and it was inferior to the clear nature of an image in the ink for 
record obtained by the example 2 of a comparison, and the water resisting property of 
an image was bad, and was a thing inferior to the preservation stability of the ink for 
record. It was what is inferior to the clear nature of an image in the ink for record 
obtained by the example 3 of a comparison, and the water resisting property of an 
image and lightfastness are bad, it is inferior to the clear nature of an image in the ink 
for record obtained by the example 4 of a comparison, and the water resisting property 
of an image and whose lightfastness are bad, and is inferior to the preservation 
stability of the ink for record. Moreover, the ink for record obtained by the example 5 
of a comparison had bad preservation stability, and it was a thing inferior to 
regurgitation dependability. Furthermore, when the ink for record obtained according to 
the example was used, OHP fitness was good, but when the ink for record obtained by 
the example of a comparison was used, it was a thing inferior to OHP fitness. 
[0051] 

[Effect of the Invention] According to this invention, the ink for record which was 
excellent in the color tone, and whose color reproduction nature was good, and the 
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image blot could also form few clear images, and was excellent in the water resisting 
property of an image and lightfastness can be obtained. The ink for record which can 
form the image which was excellent in the color reproduction nature of secondary 
colors, such as blue, Green, and red, and excelled [ sheet / for over head projectors / 
transparence ] in transparency especially can be obtained. Moreover, according to this 
invention, especially the distributed stability of a coloring agent is good, is excellent in 
preservation stability, and can obtain the ink for record with the high regurgitation 
dependability in ink jet record also in after prolonged preservation and a printing pause. 
Furthermore, according to this invention, the permeability over the regular paper of the 
ink for record is high, and the ink for record which it excels in drying [ of the formed 
image ], and a blot of an image is prevented, and can form a clear image can be 
obtained. Moreover, according to this invention, the ink for record of the Magenta color 
excellent in color reproduction nature and the ink for record of a cyanogen color can 
be obtained. Furthermore, by the ink jet record approach using the ink for record of 
this invention, it excels in a water resisting property and lightfastness, and color 
reproduction nature is good and can form the image excellent in clear nature with high 
resolution. 
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ptfb>^U3— ;k 1, b^y^yj-t—)V. 1, 6 
^v£-y->v:t-;k ^U-feD— ;k 1, 2, 6-^-9- 
>MJ#-;k 1, 2, 4--7^>h'J*-;K 1, 

2, 3-^>hu*-;k ^ h u ;^©#ffi7^ 

3-;WB, ifl/>^U3-Jl' : E;i5 : jH-fiK x 
^b>^U 3— ^/T^JI/X— xJk -/XfP>y''J 

3-j«y^fjn-fik yifi/>y' | J 3— 
xg^wx— i?x?- v > y u 3 / ^;px- 

^pfc°ix>^'j 3-;^y x^ji/x-t-;^©#«7;u 
x;^©#*7;U3-;i/7U— ;ux-7-;ns, n-*^ 

;i/-2-tfPU FX N-fc KP^i/X^;l/-2-tfP 
iJFX 2-fc?P>JF>, 1, 3-^yfM5yVU 

yx^y-;i/75>, h ux^y-^73 x 

X^7SX ^X^;U75>, h'Jx^;y75>^CO 

^y-ivmoy^n^mm. yptfb 

[0028] £tt&(D*T#fc#*bvMc*tttf«*ilt 
|^Xfy>^'j3-;K ^*s?x^y-jw, I'JX? 
k>^U3— ;i/2 0 0~6 0 0, h'Jxf l/>y*Un- 

;k ^u-fep-;K 1, 2, 6-A+-y->h>j^— ;k 

1, 2, 4-7"^>hU*-Jk "^hU^-;K 1. 5 
M N-^-2-KPiJFX N 
-tF D+yiW- 2 — hfP'J F>> 2 - 1? P U H 
X 1, S-y^WS^/'Jy/^raD, £ 

n s <D7km&m®mm£m i^tttiD 

LTB»ffl'f>?©ft*£|»<*;i EttflH> 
*S«lllll#ffLfc«fc*^T'b, SfcfifflMBJ^S* 
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+ yIf^-2-t'niJ h*>%DtfP'J K 
«HI««»l/fc«lC*V»T"b, -I" >7>*xy MEftfciS 

[0029] *fc, *mwmmm-i >?iz\z, mmm 
jj&mmtzsmT'Mm-f&a. (5) , (6) , (7) 

Ui&H (8) T*Sn*JMB»ttiW£Wfc, ylfV> 

l/>i*' l Jn-jrt;7'fiH-f/K ^h^x^i/>7* 
T)V^)V^tz\t.T U — ;kx~r;MB, # U rt^x^P 
ifffJSttJffl, £>5t^Hx7/-;k 2-7"pav-jH|o 

[0 0 3 0] *»W©«ffi«tLTtt, WEM»*«fctK 

iiTSiisnii. 

[0 0 3 1 ] ^ne>(D^»$*#:Wfc#tfn«, gtttSfc 

^StfftffiifitLTH, C. I. 7-/7^X0-1 
7, 23, 42, 44, 79, 142, C. I. 7y'7 
Hl/yHl, 8, 1 3, 1 4, 1 8, 2 6, 2 7, 3 

5, 37, 42, 52, 82, 87, 89, 92, 9 
7, 106, 111, 114, 115, 13 4, 18 

6, 249, 254, 289. C. I. Tl/V Y t ~?)V— 40 
9, 29, 45, 92, 249, C. I. 7~>yh77 
yfrl, 2, 7, 2 4, 2 6, 9 4, C. I. 7 — K^f 
ID- 3, 4, C. I. 7— Fl"yF7, 9, 14, 

C. I. 7-H7*77f 1, 2, jt«tt^»<hLTtt, 
C. I. ^I/7F-fXD-l, 1 2, 2 4, 2 6, 3 

3, 44, 5 0, 8 6, 1 2 0, 1 3 2, 1 4 2, 1 4 

4, C. I. 7*-f VZYVyYl, 4, 9, 13, 1 

7, 20, 28, 3 1, 39, 80, 81, 83, 8 
9, 2 2 5, 2 2 7, C. I. Vtr h^U>i^2 

6, 29, 62, 102, C. I. TV 1/7 b~7)\>— 50 
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1, 2, 6, 1 5, 22, 25, 71, 76, 79, 8 

6, 87, 90, 98, 163, 165, 199, 20 

2, C. I. ?-iWV~7*7vZ\ 9, 2 2, 3 2, 3 

8, 51, 56, 71, 74, 75, 77, 154, 1 
6 8, 17 1, tittifitLTH C. I. 
7-fXP-l, 2, 11, 13, 14, 15, 19, 2 

1, 23, 2 4, 25, 28, 29, 32, 36, 4 

0, 41, 4 5, 49-51, 5 3, 63, 6 4, 6 
5, 6 7, 7 0, 7 3, 7 7, 8 7, 9 1, C. I. ^ 
-yy7kyH2, 12, 13, 14, 15, 18, 2 

2, 23, 2 4, 27, 29, 3 5, 36, 38, 3 

9, 4 6, 4 9, 5 1, 5 2, 5 4, 5 9, 6 8, 6 
9, 70, 73, 78, 82, 102, 10 4, 10 
9, 112, C. I. t—isyiryjV—l. 3, 5, 

7, 9, 2 1, 22, 26, 35, 41, 45, 47, 
5 4, 62, 65, 66, 67, 69, 7 5, 7 7, 7 

8, 8 9. 9 2, 9 3, 1 0 5, 1 1 7, 1 2 0, 1 2 
2, 1 2 4, 1 2 9, 1 3 7, 1 4 1, 1 4 7, 1 5 
5, C. I. ^->7?^7 7i'2, 8, KtoGWRt 
bTH C. I. U 777^7*7*7^:7 3, 4, 7, 1 

1, 12, 17, C. I. U777V7-i'xn-l, 
5, 1 1, 1 3, 1 4, 2 0, 2 1, 2 2, 2 5, 4 
0, 4 7, 5 1, 5 5, 6 5, 6 7, C. I. U7?f 
Y^l/y PI, 1 4, 1 7, 2 5, 2 6, 3 2, 3 7, 
44, 4 6, 5 5, 6 0, 6 6, 7 4, 7 9, 9 6, 9 
7, C. I. U77tV77;1"1, 2, 7, 14, 1 
5, 2 3, 3 2, 3 5, 3 8, 4 1, 6 3, 8 0, 9 5 

mmm-cz. &\zm&m®x.ztw.m&mmw£.L 

[0 0 3 2] S&IC, *l»CDSfiiffl-f>7l:ttf*,J: 

Hmmu *«*tt*n*»«a**:f4*»tt#^«i!RjR 
[0033] mmmmmtvxu^hYummi-h'j^ 

A, y;Hf >^7"hU7A, 2-tf'J>*>^— )V- 1 
-^WFth'J^, ^t#^7-h'J7A, ^>7 
7 P P 7 x / —)Vi- h U 7 A& <H SflJ £ i^T^. 

-f<7Axb^K H«^>7X'J7U h-;K -/y 
7D^->;l/T>^x7Axh^< h^i'SfflV^^t 

[0 0 3 4] pHUft^JcbLTtt. i|-&Sn**EfiyiH 

##J£LT«, i*x^/-;v75>, hUx7/--;P7 

5>*075>S, *^Urf7A, 7K^bxhU7 
A, *^b77U7A^(D7;^U#M7C««*mffc*, 
*ilft7> ; Ex7A#cD^4i^7> ; Ex7A*^ft!», 
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IfU>y75 >EHBPIK:f" h U 'y'A, — h U OH 
iMW-NU^A, th*P*->XfJHfl/>y75>H 

[0 0 3 5] itwnoumm'OZZim^T^yzz?^ 

tt*«x*;^-tJ;D, Mitf2 0~6 0( 1 mg©f 
Jf&tttijnJ; OttfflS-th mS*U 0 n g~ 1 6 0 n g 10 
cD$c«£LTa«5~2 Om/sTHStTXf+k 
hlMXg#3#EU:©efiUf!$t, #iaf+khW 

<7M >i7#fiiUTH 2g/m2^f,2 5g/m2)5f 

jf * u < , c © tr «t n tee/a id* 

8MB*l£SLifc (1-1) <Dffif4 

mmt^ (3-p) ©i«^sfe«. 

N-h KP+yifiUfP'J H> 
-ttSC (5) (DRmtS&M (R3=C 9 Hi 9 , 
-$5£ (5) ©JWffittiW (R3=CgH 19 , 
ft h'DWthiJvA 



[0 0 3 8] 



t h-y-'f xflE**3^et±©E»fflii£K:cftffl-r >y-£ 

2. 0 g/m2fr<Z>2 0 g/m2ttmitl>ibZZt\z£ 
<0. 0 F>y h/mmx IOF7 h/mmJJ(±CD 

ia^afromfts^s-rs^t^r^*. set. * 

h'7nyi^^- (OHP) fflSiy-M:fiSlttt 
[0 0 3 6] 

immmi ^xr^mm^mmmiz^^mm^^. 
[0037] mmm 1 

*r»e* 1 tc^ufe ( 1 - 1 ) ©***£4HRsa©#& 

^ft'J^Al OX*»*CiotpH)Ot 
7. 5t&-5«fc5^WSb, £;ft£0. 4 5/im©r7 
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[0039] m. 



ffiflB&l fC^Lfc (2- 1) cDffi» 1. 

«f Eft ( 4 - P ) (0 SMHPSfett 4 

1, 2, 6-"V*1f>MJ:fr— )V 4 

1, 5-^>^>v s *- )V 8 

F> 10 

-1R5S (6) (D#t5ffittSI (m, n=2 0) 1. 

(6) ©IWffittffl (m, n=l 0) 1 

Tfr*>WfrYVt?J* 0. 

S<St 5 
2-tfUv J >^-;l'- 1 -tf-sHM H^-h'J^A 0. 

JA* 

3 

pHS*»<tU^^AT?8. 5 tCHS* 
HfffBSat^bfc (1-2) Ogft 

wcfl:#s (3-p) (omtH-im 
9ut?*> m^-mo. 1 Mm) 

N — t h'n^ ylfA fc? P U H> 
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ftJR*«^- F U >7A 
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[0 0 4 1]; 
TB*LSEtt*JBV> 



IHB*lfc*bfc (2-1) 
«(fB*2(;^b/t (2-4) OjRft 
MEflS^SC (4-P) ©K^Sftl* 

^ F u ;u 

n-*3MP- 2 - tfP'J F> 
-IRSC (7) ©#BHg«:31 
[R 4 : (C 6 Hi 3 ) 2CH-> n= 1 2) 

2-tru>?>5 1 *-;i'- 1-^im F^FU^A 



&M*Ebfc£(WKi£Mi0J 1 £H*KbTe»flH >^ £f# 

8H% 
211% 
511% 

SS% 



0. 
0. 
3. 
5 
1 0 
5 
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0. 
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im% 



211% 



[0042] ttmrn i 

**mfc*^TlMB*lR:*bfc (l-l) ©K**4s 
AlWfc^SC (3-P) OH^Mfcft^TC. I. 7 
F Vv F 5 2 *fflV>fc£W14islSJS« 1 tH*t IT 
IBfiflH 
[0 0 4 3] VcMm 2 

te&^Tf&IBSSl \ZmVtz (2-1) ©Mft* 
<fctMt#:£ (4-P) ©K^fftiRtftATC. I. 7 
v-y F7>-2 4 9 *fflVifc£IWtt*Jt«2 fcH*lCb 

[0 0 44] vjsm 3 
^Jg^J 3 KfetriTtMBfl^sC (3-P) <Dfcjtt%m\z 
MTC. I. 7~>y VVy F3 5SrfflV^^«HJi 

[0 0 4 5] VcMtfiA 

|4f;*5^TWI2*l (2-3) <7)M^*5 



itfftfS (4-P) ffli^^ilft^TC. I. 7 

v v f x;i/- 9 *m ^fz&mmmm 4tmmiz ltih 

[0 0 4 6] Jt*S[«5*Jfi«5f3*ViT— JRS; (7) O 

[0047] ~DH\z±.tmmm 1 ~ 5 stfttt^j 1 ~ 5 



30 1) mmomm®. 

D— ~?)V<1> 9 hJ5&<D/X)V&4 5 3 0 

0dpi ©/XMttM>?^if F7°D >^-& 
««JiPZTS«^86»Olin£El'ffifflbfcyX;PS3 3 
Mm, 12 8dpi iD/XMtn-f >^^X7 HX 

x, 2 6«ta««i^©»*, wmm^ ftp, 

^<i:t)ia©9i^ i ffliK'Tr«sstiT^a»^*. x 
w«3a«o^ffl«EcD^-rntc*3ViTt>?is$nT^ 

S*ffltc*-rsPET7^;!/AKHiS^J*5J;^it^O 
fBgUS-T^Sffl^TEP^b, -€-©W^H«SWr5P 

JBb5S£tt©ffflB£frofc. S3t^T, OWUSE 
so o586*t^<-rtr«^s, xEptei£ftg&T©5i!ftfc« 



ft 53 ¥10-53740 



(12) 



21 

2) Hlt!©»#tt 

#1 0X**iT?**#££, AfflttlOKfiU: 
3 0 %*#!©«-&£> 3»fcxBHi3 0X£JLhT**»£ 
&^bTV>5. 

jife* (%) = [1- («&««©H**«/ffi«M©B 
] x 1 0 0 

3) mm^myea 

w^mm-v- > j y ? ■< - h * t <t o ? 

3as(DH]*ffliffi©^-rti(-43^Tt)W^tt m&m 

iie* (%) = Li - {ym&<DW&mm./%mm<DW 
mmm) i x i o o 

4) ■fltoftflfttt 

^«fEtrR^b75;<^?.St ! OBtPflSrfJlSbfco *3 \z* 
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*&^t, 3mm(Dw^mm<D^-ftnz^xhi o#& 

xfflirbT^bfco 

5) 

5*0, 2 0t, 7 o , c<D-?-n-? J n©^#TT3*^«# 

T^bfeo 

6) 9I^*(c±»««Itt 

;Xi^3 0/im, 1 2 8 d p i ©/XJ^ft^P Z 
TTllt5A7 F«HM.fc-r >*3>xy h7°U>^- 

t^T, 6 0 0#©W^itT#(:rP a l^©&^*^£O 

j#*iejo"rn*j/hsiri»-&*A8J, 6 o omm<DW¥ 

Xco 
[0 0 4 8] 
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[0 0 4 9] £3fr&HS£>ttJ:3lC. mt&mtz&Qft « 
*ttfcfe«nTVs*. set, 3*BW«K«tD#6tlfcB 

[0050] zn\zMv, it&m c <fc t> # e. titmmm 
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«t D # 6 ttfc tB^ffl -f > * tt, OHPii 
[0 0 5 1 ] 

•5. ^mMiz^nte, w\zm&ffl<DftWi£%.&i> i 
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(72)»BJ^ /Mi BH^ (72) 56W# /J^» lEfr 

*mfflEWiilTI3#6§ |*5£ *S:li57^EBE*«jAlTg3#6^ 

(72)ss9§# t## (i2)mmm mm 

MS*ffl^SiilTS3#6^ «j£ JK]9C«*BBK+»aiTB3#6^ «S 

(72)«3J# #se 

Jfc*C«*fflK t t , S&lTB3#6^ ttS; 



